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It’s a SONY world 


“it must be SONY-for so many reasons.” PS5520/PS5, °° 


Reasons that are sound—in so many ways. Precise perfec¬ 
tion of advanced Sony technology in two turntables—two 
very good reasons why it must be Sony. 

The stylish PS-5520 features automatic/manual stereo 
turntable system, 30 cm aluminium diecast platter, faithful 
and flawless reproduction. 


requirements: AC 240 V, 50 Hz. Dimensions: 450 (W) x 
175 (H) x 395 mm (D). Weight: 8.2 kg. 

The trendy PS-5100 features semi-automatic stereo turn¬ 
table system, high performance 4-pole condenser hystere¬ 
sis synchronous motor, Universal tone arm. 


Turntable: 30 cm (12") aluminized diecast alloy. Speeds: 
33Vh rpm and 45 rpm. Drive system: Belt drive system. 
Cartridge: Induced magnet type VM-22GA. Output vol¬ 
tage: 4 mV (1 kHz 5 cm/sec. stereo). Signal-to-noise ratio: 
43 dB (JIS) 61 dB (DIN). Stylus force: 1.5-2.5 g (recom¬ 
mended 2 g). Stylus: Conical 0.5 mil diamond. Power 



for particular people 

SONY KEMTRON SERVICES PTY. LTC 

SYDNEY: 26 2651, MELBOURNE: 874 8222 ADELAIDE 
mi?« 44 4488, PERTH: 81 3422, LAUNCE! 

TON. 25 322, CANBERRA: 95 2100 Agents - NEWCARTI f 
61 4991, WOLLONGONG: 84 8022. 9emS - NtwCA STLI 


Turntable: 30 cm (12") aluminized diecast alloy. Speeds: 
33% rpm and 45 rpm. Output voltage: 4 mV at 1 kHz 5 
cm/sec. Signal-to-noise ratio: 63 dB (DIN). Stylus force: 
2 g. Stylus: Conical 0.5 mil diamond. Power requirements: 
AC 240 V, 50 Hz. Dimensions: 450 (W) x 175 (H) x 395 mm 
(D). Weight: 8.3 kg. 
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The temperamental type are you? Prone 
to get hot under the collar? Then this 
temper timer could be just what you need. 
In addition to helping you control that 
nasty temper, the unit may be used as 
a counting aid or as a conversation piece 
at parties. Full constructional details com¬ 
mence on page 54. 


FREE IN NEXT 
MONTH'S ISSUE: 

Dick Smith Electronics' 
64-page manual/catalog 

1975 EDITION 

More than ever before, invaluable as 
a source of information on the avail¬ 
ability and use of electronic compo¬ 
nents and equipment. So don't miss 
our April issue! 
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On the cover 

Our cover this month depicts the main 
production control room at GTV 9, Mel¬ 
bourne. The colour test pattern shown has 
been broadcast by GTV 9 since October 
last year as an aid to colour TV installation 
technicians, and is typical of those now 
being transmitted using an electronically 
generated circle. Our article on page 50 
explains how to use this and other test 
patterns to adjust colour TV receivers. 
(Photograph courtesy GTV 9, Melbourne.) 
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Three big differences. 

120MHz, 9kg and a logical layout. 


This oscilloscope does the job. 

The job being servicing, 
testing and developing 
communications and 
computing systems. 

For this you need a 
bandwidth of at least 100 MHz 
in order to keep ahead of 
component developments like 
Schottky TTL. 

A sensitivity of 5 mV is more 
than adequate, while a weight of 
only 9 kg comes as a pleasant 
surprise. (Parking being what it 
is, every kilo counts on a service 
call.) 

And a logical front panel 
layout is equally important since 
it lets you take measurement 
easier, quicker and with less 
possibility of error. 


(One example of our logic is the 
separation of main and delayed 
time base controls in order to 
avoid any ambiguity.) 

Even more 

As well as these obvious 
benefits, the new PM 3260 has 
even more significant features 
like: the clean display, even at 
the highest writing speeds; 

the wide use of thin film 
circuits that help the space and 
weight reduction and that 
increase overall reliability; 

the specially developed 
power supply that accepts any 
line voltage frequency and DC 
and that dissipates only 45 W, 
thereby eliminating the need for 
a fan (and associated filters); 
and finally, the modular 


construction that gives fast 
access to all boards, controls 
and components. 

First in a family 

The new PM 3260 is also the 
first in a new series of 
oscilloscopes that will soon 
include higher and lower 
bandwidth instruments having 
storage and multiplier facilities 
— all with the same important 
benefits of high performance, 
light weight and excellent 
ergonomic design. 

To find out more about the 
first in the family, contact: 

Test & Measuring Dept. 

Philips Scientific & 

Industrial Equipment 
G.P.O. Box 2703 
Sydney 2001 


PHILIPS 

38.2445 
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In less than fifty years ... 

This month sees the official inauguration of colour television in Australia. From 
now on, colour will be the rule on all channels, rather than the exception. 

I cannot witness an occasion such as this without pausing to consider how far 
electronics has progressed in my own lifetime, and that of my contemporaries. 

As a lad, I lived in a town in which radio was unknown. I can remember the 
arrival of the first "wireless" and the spirited arguments that followed about the 
relative merits of this complicated gadget and the good old reliable wind-up phono¬ 
graph. 

I can remember sitting in a family circle and sharing a few magic moments as 
the earphones were passed around during broadcasts—all the way from Sydney. 
And the arrival of the first Brown's "Table Talker", which allowed us all to listen 
at once-provided we didn't shuffle or cough! 

I remember the early clumsy efforts to eliminate the messy and costly batteries, 
and the subsequent technical revolution that transformed the wireless from a gadget 
to a piece of furniture: one that supplanted the phonograph and then brought 
about its rebirth in another form. 

Looking back, one can see that wireless was a vital ingredient in a profound 
social revolution, but it was so protracted that it seemed to be merely a part of 
the changing scene, rather than one of its root causes. 

Not so with television. When it came to Australia, it changed the pattern of family 
and social life within a matter of months. Radios, books, records were put aside. 
The spell of Hollywood was broken and hundreds of prosperous theatres were 
suddenly deserted. Only recently has the lure of "the box" started to wane. 

Now the box has taken to itself colour. And, despite the atrocious "dem¬ 
onstrations" provided by department stores across the nation, let me assure you 
that it's very good colour. This new-look television, in full colour, intimate, with 
an ever increasing freedom of expression, will extend further the impact of the 
medium. 

But what gets to me at this moment is not the social aspect, important as it 
undoubtedly is. It's the realisation that, within one person's experience, we have 
come from an era when there wasn't a single wireless within a dozen miles, to 
high definition television in full colour. 

And if you don't care for television? Then you can turn to FM/stereo radio, or 
to quadraphonic sound from disc or tape! 

Neville Williams 
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Superspeea'x^ design 

(cold to hot in 5 seconds) 

MqW SUp&fyp&etf byname 

'scope Deluxe' is now Superspeetf 

the only difference is the package 
look for the 
Red and White 
carton 



‘Miniscope' is now 

Mini Superspeetf 

look for the 
Black and White 
carton 


IRH COMPONENTS DIVISION / , 

NATRONICS PTY LIMITED 

The Crescent, Kingsgrove, N S.W. 2208 
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there’s no point trying to rumble a 

THORENS rumble. 



Detecting a Thorens rumble is 
nigh impossible; after almost 
50 years continuing development 
Thorens adhere firmly to the belt 
drive principle. This policy is 
endorsed by the numerous 
reviewers and dedicated audio 
enthusiasts — all over the world — 
who use Thorens turntables in 
preference to all others. It’s not 
surprising to find Thorens regarded 
as Europe’s finest turntable. 

Three models are now available 
throughout Australia :— 

THORENS TD-125 AB Mk. II 
ELECTRONIC TRANSCRIPTION 
TURNTABLE 

A precision instrument with electronic 
speed control, three speeds (16, 3316, 

45 rpm), and a run-up time of just one 


second. Incorporates the TP-16 tone arm 
with its unique magnetic anti-skating 
bias adjustment. 

RECOMMENDED CARTRIDGE: Ortofon 
M 15 E SUPER. 

Weight: 5 grams. Frequency response: 
20-20,000 Hz. (20-10,000 Hz ± 1 dB). 
Channel separation: 25 dB. Elliptical 
stylus. 

THORENS TD-160C 
TRANSCRIPTION TURNTABLE 

Two speeds, 33V3 and 45 rpm. 16 pole 
two phase synchronous motor. Shares 
many design features with the TD-125 
Mk. II. Fitted with TP-16 tone arm, 
magnetic anti-skating. 

RECOMMENDED CARTRIDGE: Ortofon 
F Series. 

Weight: 5 grams. Frequency response: 
20-20,000 Hz. (20-8,000 Hz ± 1 dB). 
Channel separation: 25 dB. Four models 
available, with elliptical or spherical stylli. 


THORENS TD-165C 
TRANSCRIPTION TURNTABLE 

A budget priced Thorens turntable, 
sharing many design features with other 
models. 16 pole synchronous motor. 

Fitted with TP-11 tone arm, plumb-bob 
anti-skating device. Two speeds, 3316 
and 45 rpm. Magnetic cartridge supplied, 
with diamond stylus. 

The combination . . . THORENS and 
ORTOFON ... is very hard to beat, 
when 9 comes to quality sound 
repro iction. They’re both great names 
from * jrope, the source of much fine 
music, and equally fine audio 
equipment. Listen to the THORENS / 
ORTOFON combination at your 
favourite specialist hi-fi store! 


Rl A-TO-375 



Australian National Distributors: 


RANK INDUSTRIES AUSTRALIA Pty. Limited. 

Sydney Office: 12 Barcoo St., East Roseville, N.S.W. Tel. 406 5666 * 

Melbourne Office: 68 Queensbridge St., South Melbourne, Vic. Tel. 62 0031* 

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144 * 

Adelaide Office: 2 Bowen St., Kensington, S.A. Tel. 332 4288 
Brisbane Office: 14 Proe St., Fortitude Valley, Qld. Tel. 52 7333 
Perth Office: 27 Oxford St.. Leederville, W.A. Tel. 81 4988 

INTERSTATE REPRESENTATIVES: N.T. Pfitzner's Music House, Smith Street, Darwin. Tel. 3801. 
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The name’s the same, just the style’s been changed. 

Fmn jmw to sanuia 




Why the change? 

Because besides being more attractive, we think 
the new style presents a sharper image of precision. 
And precision is what Sanwa is all about. 

For thirty years now we’ve been manufacturing pre¬ 
cision measuring instruments. For customers through¬ 
out the world (in over a hundred countries, so far). 
For service engineers, researchers, radio hams—in 
fact for all kinds of people and companies involved 
in electronics. 

Seventy per cent of all multitesters sold in Japan 
carry the Sanfaa brand. Which isn’t really surprising, 
since Sanwa multitesters have exceptional built-in 
capabilities. Versatility is a standard feature. So is 
sensitivity. And there are more than twenty-five 
models to choose from. 

Sanwa: the name that’s synonymous with precision. 


^ WARBURTON FRANKI 


• BRISBANE 52 7255 • HOBART 23 1841 • LAUNCESTON 31 3300 

• MELBOURNE 69 0151 • NEWCASTLE 61 4077 • SYDNEY 648 1711 

• WOLLONGONG 29 4137 


sanuia 

MUUITESrERS 
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no gimmicky sales talk . 
just the facts. 


* High-precision, polished uniform thickness 
POLYURETHANE BELT provides smooth 
revolution with minimized wow-flutter (less 
than 0.175) and high s/n ratio (better than 
48dB). 

* DIE-CAST ALUMINIUM ALLOY DOUBLE 
RIM PLATTER, driven by belt drive system 
assures precise and constant speed through 
optimum flywheel action. 

*4 POLE SYNCHRONOUS MOTOR assures 
smooth, and stable revolution. 

♦STATIC BALANCE TYPE S-SHAPED 
TONEARM with REVOLVING TYPE 
COUNTERWEIGHT eliminates lateral balan¬ 


cing weight and assures easy and stable 
operation. 

♦New ANTI-SKATING DEVICE, with self 
compensating CANCEL FORCE according 
to stylus pressures, eliminates the distortion 
caused by inside-force and protects stylus 
and record. 

♦REVOLVING type counter weight and 
PLUG-IN TYPE. New SLIM LINE and non¬ 
resonance HEAD SHELL made of special 
light aluminium alloy accepts cartridges of 
4 to 9 grams. 

♦DIRECT READING SCALE RING coupled 
with counter weight permits easy and 


accurate adjustment of the stylus pressure 
from 0 to 3 grams. 

♦ OIL DAMPED ARM LIFTER provides the 
up and down arm movement by feather- 
touch lever. 

♦"FEATHER-TOUCH" SPEED SELECTOR 
allows easy selection of 33.1/3 or 45 
r.p.m. speed with BELT PROTECTION 
MECHANISM. 

♦CARTRIDGE, designed after severe hearing 
test/reproduces fresh dynamic sound realis¬ 
tically with fine tracing ability. 

♦ SEMI-AUTO and MANUAL models also 
available. 



AGENTS 

RALMAR 

agencies pty. ltd. 

QLD: W. Olbertz, 3 Grand St., Bald Hills 

VIC: K.J. Kaires & Co. Pty. Ltd., 4 Hill Court, MacLeod 

S.A: K.D. Fisher & Co.. 72-74 McLaren St.. Adelaide 

ACT: George Brown & Co. Pty. Ltd., 23 Whyalla St., Fishwick 

N.Z: Avalon Radio Corp. Ltd., 131—139 Hobson St., Auckland 

71 Chandos St., St. Leonards 2065 Tel: 439 4352 

STATE DISTRIBUTORS: 


W.A: G.K. Cameron & Co. Pty. Ltd., 246 Churchill Ave., Subiaco 
TAS: W. 8t G. Genders Pty. Ltd., Launceston, Burnie, Hobart 

N.T: N.T. Musical & Electrical Wholesale Pty. Ltd., 

54 Cavenagh St., Darwin 
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FERROGRAffl RTS2 

The complete audio test unit 



Jacoby Mitchell Ltd . All States. 


.. .and the alternatives 


Save time and temper. You don't have td work with a maze of 
wires and dials and humloops any more. 

The RTS 2 the "all in one" audio test set provides the 
complete answer. 

Now you can check frequency response, signal noise ratio 
distortion, cross talk. Wow & Flutter, Drift, Erasure, Input 
Sensitivity, Output Power and Gain, all on the one 
instrument and the one pair of leads! 

All these measurements can be made by pushing buttons and 
twisting knobs. 

You don't even have to change a lead, let alone an 
instrument! , 

And at $925.00 (excluding sales tax) everyone can afford the 
RTS 2. 


Distributed throughout Australia by: 


/eroLja Industries ptv: 


Head Office: 266 Hay Street, Subiaco, Western Australia 6008. Phone 81 2930. 
NSW Office: 100 Walker Street, North Sydney, NSW 2060. Phone 922 4037. 
VICTORIA Office: 103 Pelham Street, Carlton, 3053. Phone 347 7620. 

also 
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i Fi News 


Coming soon: Class-A FET power amps 


The sustained, low level arguments about "valve tone" versus "transis¬ 
tor tone" are likely to take a new turn in the foreseeable future with 
the development of FET power amplifiers. Power FETs would seem 
to combine the supposed advantages of valves with the operating 
efficiency of solid-state devices. 


by NEVILLE WILLIAMS 


When transistors arrived on the hifi 
scene in the 60’s, there were plenty to sing 
their praises in terms of high available 
power output for comparatively modest 
power input, together with the elimination 
of the costly and bulky output trans¬ 
former. For good measure, test figures 
showed distortion levels at least as low 
as from high quality valve amplifiers, 
while hum was way down, thanks to the 
elimination of heater circuitry. 

But despite that, valve enthusiasts were 
not easily separated from their class-A or 
-AB1 operation, their power triodes or 
their ultralinear circuits. There seemed to 
be good basic reasons to doubt the new 
fangled transistor amplifiers which almost 
invariably operated in class-B — a mode 
that no valve man would use for anything 
more ambitious than public address! 

Many valve devotees were quite con¬ 
vinced that they could hear the difference. 
They spoke disparagingly of “transistor 
tone” and maintained that it lacked the 
essential “sweetness’ of valve tone. Even 
now, as noted on page 61 of our January 
issue, there is a strong pro-valve cult in 
Japan, which is being catered for at the 
million pound level by the British Lowther 
company. 

The bias in favour of valves has not 
been without some theoretical justifica¬ 
tion. 

In the early days of transistor design, 
many manufacturers were preoccupied 
with their ability to offer high power from 
modest packages, along with very low 
distortion near the point of overload, and 
low noise. It was tacitly assumed that an 
amplifier which was outstanding at full 
power would be nothing short of superb 
at lower levels. With valves, it had always 
been this way. 

What gradually emerged was the reali¬ 
sation that the linearity of class-B output 
stages (now using transistors) was in¬ 


herently very poor at milliwatt levels. 
Further, that negative feedback was not 
an adequate palliative since, in this critical 
region, the loop gain around under-biased 
transistors was at its lowest. The result was 
that, while many such transistor amplifiers 
produced good figures at high power 
levels, they were very poor at the low 
levels where much of the softer music 
would be found. At these low levels, an 
under-driven valve amplifier would in¬ 
deed be far ahead of its under-driven 
transistor counterpart. 

The lesson has been learned during the 
intervening years, of course, and a lot 
more attention is now paid to the behav¬ 


iour of transistor power circuitry in the 
cross-over region, where the load is being 
shed by one transistor and taken up by 
its class-B counterpart. 

Even so, correction is a matter of degree 
and most designers merely nudge the 
standing current up far enough to mini¬ 
mise cross-over distortion, without getting 
involved in dissipation problems leading 
to the use of larger power transistors, 
larger heat sinks and larger power supply 
components. 

Thermal runaway is another problem 
they have to watch, because bipolar tran¬ 
sistors are inherently unstable in terms of 
temperature. As they draw more current, 
they become hotter; this tends to increase 
the operating temperature still further, 
and with it the current — and so on. 

If bipolar power transistors are to 
operate reliably under a variety of service 
and ambient conditions, they must be 
protected against thermal runaway by 
generous heat sinks and by DC and/or 
thermal negative feedback. 

It is because of all this that considerable 
interest is being shown in a high power 
FET (field effect transistor) pioneered by 
Professor Nishizawa ofTokatu University 
in Japan. It has been taken up by Nippon 
Gakki (Yamaha) under commission from 
the Japan Technology Development 
Foundation. While this group controls 
certain key patents, other companies such 
as Trio, Kenwood, Matsushita, Sony and 
Pioneer have all become involved in 
parallel research. 

Although true solid-state devices, FETs 
have always offered a potential reversion 
to the essential simplicity (and familiarity) 
of valve circuit techniques. They have 
gradually emerged from being delicate 
and rather exotic devices to a stage where 
they are used as a matter of course in 



Strongly reminiscent of the one-time valve approach, this basic power amplifier 
nevertheless represents the very latest in technology. Operating under class A con¬ 
ditions (or more likely, class AB) the FET power stage can deliver 150W RMS per 
channel (both channels driven) with a distortion of 0.1% at rated power and .04% 
at 1W. 
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In any language — three superb stereo tape decks 



TC-377 

By adding the TC-377 to your present 
system you can discover a new world of 
high-fidelity listening pleasure. Other 
exciting features: * Precisely engineered 
new Sony Ferrite & Ferrite record and 
playback heads. *3-head system. *Auto 
stop. *Servo mechanical tape back ten¬ 
sion regulator. *Tape selector. * Micro¬ 
phone/line mixing facility. 

Power requirements: AC 100, 110, 120, 
127, 220 or 240V. Tape speeds: 19cm/s 
( 7 V 2 ips), 9.5cm/s ( 3 3 /4 ips), 4.8cm/s 
(1% ips). Frequency response: 20Hz- 
30kHz at 19cm/s. Flutter and wow: Less 
than 0.09% at 19cm/s. Signal-to-noise 
ratio: Better than 55dB. Dimensions: 418 
(W) x 210 (H) x 392mm (D) (I 6 V 2 x 8 % x 
15%"). Weight: 11.0kg (241b 4oz). 


*A trademark of Dolby Laboratories, Inc. 

S07 


TC -755 

The TC-755, an impressive stereo tape 
deck that embodies all the required fea¬ 
tures for quality recording. 

*Closed-loop dual-capstan drive. *3 fer¬ 
rite heads. *AC servo motor. MOVfe" reel 
capacity. * recording buttons lock for 
recording in the absence of the user. 
*Line out volume control. *3 motors. 
Power requirements: AC 110, 127, 220 
or 240V, 50/60Hz. Tape speeds: 19cm/s 
( 7 V 2 ips), 9.5cm/s (3 3 A ips). Frequency 
response: With SLH tape 20-30,000Hz at 
19cm/s, With normal tape 20-25,000Hz at 
19cm/s. Flutter and wow: 0.05% at 
19cm/s. Signal-to-noise ratio: With SLH 
tape 56dB. With normal tape 53dB. 
Dimensions: 435(W) x 451 (H) x 221 mm(D) 
(17V8 x 18 3 /4 x 8*1") Weight: 24kg (521b 
15oz). 


TC-458 

The TC-458, an advanced stereo tape 
deck that’s really feature packed. *Auto 
reverse recording. * Ferrite & Ferrite 
heads. *Closed-loop dual-capstan drive 
system. *AC servo controlled motor. 
'Mike attenuator. *2 FETS in preamplifier. 
*Tape tension regulator. *Line out volume 
control. *Roto Bi-lateral head system. 
Power requirements: AC 100, 120, 127, 
220 or 240V, 50/60Hz. Tape speeds: 
19cm/s ( 7 V 2 ips), 9.5cm/s ( 3 3 /4 ips). 
Frequency response: With normal tape 
20-25,000Hz at 19cm/s, With SLH tape 
20-30,000Hz at 19cm/s. Signal-to-noise 
ratio: With SLH tape 56dB. Flutter and 
wow: 0.06% at 19cm/s. Dimensions: 
401 (W) x 410(H) x 201 mm(D) (153* x 16& 
x 7IV) Weight: 14.5kg (321b) 



for particular people 
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Manufactured by P/essey in its long established (Rola) factory in Richmond, Vic, this 
PE 1000 loudspeaker system is the first of a new range to be released on the Australian 
market. Finished in hand-rubbed veneer, and with a removable cellular foam front, 
the system is seen as a quality product, without the penalty of a " quality " price 
tag. It uses a 25cm woofer, with aluminium voice coil, 7.6cm mid-range and an 
X20 horn tweeter, giving a nominal power rating of 20W RMS. It can be used 
free-standing or positioned horizontally on a shelf. 


many everyday small-signal applications, 
notably in the front ends of TV, FM and 
other VHF and UHF equipment. 

The breakthrough is in their translation 
into high-power devices, capable of being 
used in the output stages of high quality 
audio amplifiers. It has been suggested 
that one of the new FETs is roughly 
equivalent to about eight of the once 
famous 2A3 tubes in parallel. Those with 
longer memories may recall that many 
2A3s were, in turn, fabricated as two 
triodes in parallel, not unlike the old ’45. 

A pair of the new FETs in push-pull 
would therefore be roughly equivalent to 
sixteen 2A3s or thirty-two ’45s! 

But whereas this many valves would 
have presented impossible problems of 
cost, space, reliability, stability and heater 
dissipation alone, the new FETs will 
hopefully emerge as no more than another 
breed of solid state power device, and 
subject to the developments and econo¬ 
mies of mass production. 

Used under class-A or neo class-A con¬ 
ditions, the inherent open-loop distortion 
of a push-pull FET power stage should 
diminish towards the figures achieved by 
valves, being particularly low at low power 
levels, thanks to the elimination of cross¬ 
over distortion. There would be less re¬ 
liance on high degrees of negative feed¬ 
back and fewer problems with instability 
arising from high feedback around a mul¬ 
tiplicity of stages. 

Because class-A or -AB1 operation as¬ 
sumes a high standing current, FET stages 
operating in this mode will generate con¬ 
siderable heat with no signal input and 
call for a suitably proportioned power 
supply. While this would seem to offer 
no obvious advantage over ordinary tran¬ 
sistors under similar conditions, pro¬ 
ponents of the FET stress two offsetting 
factors: 

One is that a push-pull FET stage re¬ 
quires only signal “voltage” drive, elimin¬ 
ating the need for the usual array of pre¬ 
output power devices — a saving both in 
complexity and current. 

The other is that power FETs combine 
a high dissipation capability with a degree 
of thermal self-protection: a rise in tem¬ 
perature tends to produce a reduction 
rather than a rise in device current, so that 
they tend automatically to find a condition 
of temperature equilibrium. The whole 
heat problem is very much simplified. 

A developmental amplifier which has 
been demonstrated by Yamaha, offers 150 
watts per channel into 8 ohms, from 20Hz 
to 20kHz. Distortion is less than 0.3% at 
the extremes of the range and less than 
0.1% at 1000Hz. 

While these figures in themselves do not 
represent any kind of a breakthrough, the 
interesting consideration is whether dis¬ 
tortion diminishes to “immeasurable” at 
low signal levels and whether this will 
achieve the ultimate in the opinion of the 
“ultra-perceptive”: valve tone from a 
transistor amplifier! 

A further, more detailed article on 
power FETs is currently being prepared. 


CASSETTE V. OPEN-REEL: With their 
greater track width and higher speed, open 
reel tapes have always had the potential 
for better quality than cassette tapes. But 
cassettes have an enormous advantage in 
terms of convenience, and concentrated 
technological effort has pushed their 
quality into the “adequate” class, even for 
the hi-fi market. As a result, cassette decks 
caught up with and overhauled open deck 
production in 1973. Last year saw cassette 
deck production in Japan increase by 
about 50% on the previous year, while 
open reel decks slipped by about 10%. In 
broad terms, for every 100 tape machines 
passing over the counter at the end of’74, 
70 of them were cassette players! 

Is the open real machine doomed? If 
it is, no major Japanese manufacturer 
gives any hint that they think so. Their 
judgement seems to be that open reel 
decks will continue as a minority but 
important segment of the industry, cater¬ 
ing for those who want the ultimate qual¬ 
ity that the larger format can provide, 

7 DOLBYISED" fm/stereo 

The reservations of BBC engineers 
about "Dolbyising" FM/stereo transmis¬ 
sions is obviously not shared by US sta¬ 
tion operators. Latest published figures 
indicate that 61 FM / stereo stations in the 
US are radiating programs in which the 
low-level high frequency components are 
boosted in accordance with Dolby-B. For 
full fidelity the programs should be pro¬ 
cessed in receivers equipped with Dolby-B 
decoding but the reduced dynamic range, 
when tuned through an ordinary receiver, 
is being interpreted as an improvement! 


together with the facility that it offers in 
editing home recordings. 

CASSETTE DUPLICATOR: While cas¬ 
settes provide a convenient and easy 
means of recording and disseminating 
information from seminars, conferences, 
etc., the job of making duplicates can be 
tedious, a consideration which somewhat 
offsets its economy. There is obviously a 
place for cassette duplicators that will 
make copies much faster than by the nor¬ 
mal speed, one-at-a-time method—without 
getting into the professional mass- 
production field. 

Philips have recognised the need for 
such a copier (as mentioned in Electronics 
Australia for January ’75, page 15). Now 
Sony have come up with a cassette copier, 
capable of making up to three copies at 
a time, at eight times the normal speed. 
All four tracks are copied simultaneously, 
and operation is completely automatic 
after the master and blank tapes are 
loaded into the machine. Copying time 
for a C-60 cassette is about 4 minutes, with 
a rewind time of 65 seconds. Type number 
of the copier, by the way, is CCP-13. 

Sony are reportedly planning also to 
market a slave copier, presumably for use 
with existing playing decks, and an open 
reel copier. 

COPYING, AND COPYING! The avail¬ 
ability of cassette duplicating equipment 
is important to legitimate users—people 
who need to disseminate copies of their 
own material, for a variety of reasons. 

Amongst these are educational, social 
and religious groups to whom the cassette 
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BASF ‘chrome’ 
puts the polish on 
cassette sound 


(Some say you can almost hear your face in it!) 



Newcastle: W. I. Redman Agencies, 11 Hall Street, N.S.W. 2300. 
Canberra: Sonney Cohen & Sons, 20 Isa Street, A.C.T. 2600. Melbourne: 
Maurice Chapman & Co. Pty. Ltd., 146-150 Burwood Road, Hawthorn, 
Vic. 3122. Brisbane: Maurice Chapman & Co. Pty. Ltd., 123 Abbotsford 
Road, Mayne, Qld. 4006. Adelaide: Neil Muller Pty. Ltd., 8 Arthur 
Street, Unley, S.A. 5061. Perth: M. J. Bateman Pty. Ltd., 359 Scar¬ 
borough Beach Road, Osborne Park, W.A. 6017. Launceston: P. & M. 
Distributors, 87a Brisbane Street, Tas. 7250. Darwin: Pfitzners Music 
House, Smith Street, N.T. 5790. ba 4227 


If BASF "Chrome” (Chromium Dioxide—Cr0 2 ) really was 
chrome like a Mercedes grille, you’d have a beautifully visible 
demonstration of what Cr0 2 cassette tape can do for cassette 
sound. 

No shadowy sound images confined to middle range 
frequencies. But clear, bright sound faithfully mirrored along 
with the highest harmonics to add that pin sharp sparkle 
of realism. 

Check out Chromium Dioxide’s superior high-range 
capabilities on the chart below. Or, better still, take a closer 
look with your own ears! 

BASF "Chrome” cassettes give a polished performance 
every time. With Special Mechanics to smooth away wow and 
flutter, and the fine surface finish to minimise headwear. 
Cr0 2 —SM Cassettes—Available from your Hi-Fi dealer in C60, 
C90 and Cl 20. 

Sole Australian Distributors 

Maurice 
Chapman 

COMPANY PTY LTD. 

Head Office 

276 Castlereagh Street, Sydney 2000 

® BASF Aktiengesellschaft, 6700 Ludwigshafen/Rhein, Federal Republic of Germany. 
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HIFI NEWS 



Pictured above is a 20MHz linear-log sweep generator, manufactured by Exact Elec¬ 
tronics Inc. of Oregon USA. Designed to precision standards, it can produce sine, 
square, triangle, pulse and ramp waveforms over the range 0.0001Hz to 20MHz. 
One control sets the start frequency, the other the stop frequency over a three decade 
(1,000:1) range. Special provision is made to cover the audio range to 20kHz in 
one sweep, and the operator has the choice of either a linear or a log sweep. An 
internal sweep generator, which can be triggered externally or manually, provides 
a sweep period ranging from lOOOsec to 100ns, while the end frequencies can be 
held to permit accurate setting of the sweep limits. Other facilities include positive 
or negative DC offset of the signal, variable phase relative to triggering, and calibrated 
output attenuator. The instrument measures 320mm wide x 340mm deep x 89mm 
high. (Further details from Jacoby Mitchell Ltd, 215 North Rocks Rd, North Rocks, 
NSW 2151). 


has become a most important means of 
communication. On the trail of transistor 
radios, cassette players are finding their 
way rapidly into underprivileged and 
tribal communities, and regionally pro¬ 
duced cassettes can communicate on an 
appropriate and personal basis. 

But cassette duplication on another 
scale is causing a king size headache on 
the American show business scene. A re¬ 
gular commercial pre-recorded cassette, 
sold through normal channels, typically 
returns about one dollar in fees to the 
recording artist(s), the publisher and the 
American Federation of Musicians’ Trust 
Fund. It is the means by which artists and 
publishers share in the returns from their 
own talent and initiative. 

Some self-appointed entrepreneurs, 
however, see this royalty as the key to a 
fast buck. By one means or another, they 
duplicate recordings by big-name artists 
on to blank tapes, simulate the label 
(usually in one colour for cheapness) and 
offer the result as “latest hits—half price” 
through wayside stalls, “flea” markets and 
any other outlets that are available to 
them. Royalty obligations are ignored. 

Sometimes the cassettes are straight 
dupes of current commercial releases co¬ 
pied on small machines on a pin-money 
basis. Some are fairly evidently copied on 
a larger scale. Some are assembled from 
old originals recorded prior to 1972 when 
U.S. federal copyright law was tightened 
to include sound recordings. This is a 
slight disadvantage, but not all that serious 
in an era when nostalgia is big time. 

Whatever the background, the illicit 
dupes are normally second grade, copied 
from degraded originals and on to job-lot 
tape. But the profits are high. The RIAA 
(Recording Industry Association of 
America) estimates that the tape pirates 
cleaned up $100 million in 1969, $150 
million in 1971 and close to $250 million 
during the year just past. 

Nor does the American public seem to 
mind all that much. If a cassette rotates, 
and sounds, and costs half as much, why 
ask too many question? 

FM ALLOCATIONS: Following all the 
hoo-haa in Australia about frequency al¬ 
locations for VHF FM, many may have 
gained the impression that Australia was 
unique among the nations in its disregard 
for the “sacred” FM frequencies between 
88-108MHz. In fact, however, even in the 
USA only segments of the total band are 
available in different parts of the country. 
Other nations have similar limitations on 
their VHF FM allocations. 

In Britain, the Annan Committee will 
be looking at VHF broadcasting during 
the next two years with a view to securing 
more.spectrum space. At present the fre¬ 
quencies 97.6 to 102.1MHz are occupied 
by fire, ambulance and police services, 
while the military occupy from there up 
to 104MHz. Broadcasting authorities 


would dearly like to see these services 
moved up into UHF region and the band 
extended to the full 108MHz limit. But 
not all the utilities are prepared to move 
to the UHF region and the Committee 
is likely to meet considerable opposition 
or be faced with “horse trading” of this 
frequency for that, possibly involving TV 
channels. It all has a fairly familiar ring! 

ELECTRONIC PIANOS: With electronic 
organs already firmly established, atten¬ 
tion seems to be turning towards electronic 
pianos, for those who want to develop 
their skills in that direction. In Japan, 
Nippon Columbia’s instrument has been 
so successful that production targets have 
had to be revised upwards several times. 
Appeal of the electronic instrument lies 
in its lower cost, lighter weight, relative 
freedom from tuning worries and the fact 
that the player can practice for as many 


hours as he/she likes, using headphones 
instead of the loudspeaker. 

Surprisingly, electronic pianos are not 
in any sense a scaled down organ. “Piano” 
tone is difficult to snythesise electronically 
and, if a poor imitation, is immediately 
recognisable as such. In addition, much 
more attention has to be paid to keying 
technology if the instrument is to have any 
claim to piano “touch”, with the loudness 
and quality of the sound related to the 
way the notes are actually played. 

LOUDSPEAKER SIZE: Amongst the 
features mentioned for a new portable 
cassette radio is “a big 10cm speaker, for 
full, rich sound”. That sounds quite an 
impressive speaker—and it may be a rea¬ 
sonable size for a portable set—but when 
the metric measure is converted to more 
familiar terms, it emerges as not quite 4 
inches! ® 



Designed to meet the specific requirements of the NSW Department of Education, 
this locally designed and produced Philips mobile listening unit contains a stereo 
turntable, stereo cassette unit and radio, and facilities for external input. It can feed 
ten pairs of headphones or two stereo loudspeakers for communal listening. Using 
the headphones, student groups can be involved in one subject while the rest of 
the class takes an entirely different lesson from the teacher. The students themselves 
can operate the controls. Being mobile and compact, the unit can be set up quickly 
where it is needed. 
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Enjoy top doss stereo 
reproduction with 
this simple 

amplifier kit 



PLESSEY 


Here at last is the “do-it-yourself” stereo 
amplifier kit from Plessey Ducon. This is a simple 
and easy to assemble kit, capable of producing 
truly first class reproduction from a 3-3 watt RMS 
integrated circuit amplifier at a cost far below that 
of equivalent powered units. 

This kit comes complete with clearly 
defined assembly and testing instructions 
together with construction details for speaker 
housings, alternative input wiring for tape and 
radio and advice on how to choose your turntable, 
speakers and power transformer. 

This kit has been thoroughly tested and 
proved and contains only the best of local and 
imported professional quality components. 

Assemble and create your own means of 
music pleasure from a quality sound system that 


Plessey Australia Pty. Limited 
Components Division 

Box 2, P.O., Villawood, N.S.W. 2163. Telephone: 72 0133 
Telex: 20384 


Melbourne: Zephyr Products Pty. Ltd. 56 7231. Adelaide: K. D. 
Fisher & Co. 223 6294. Perth: H. J. McQuillan Pty. Ltd. 68 7111. 
New Zealand: Henderson (N.Z.). 6 4189. 
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STEREO SOUND AND 
STEREO BROADCASTING 


In view of the current interest in Australia in FM/stereo broadcasting, 
this article by well known English writer, Pat Hawker, is timely. Orig¬ 
inally published in the journal of the Independent Broadcasting Auth¬ 
ority, it was offered by the Author to Electronics Australia. 


Good sound reproduction in the home* 
is no longer of interest only to the hi-fi 
buffs. Modern domestic audio and radio 
equipment can be good without rivalling 
an electronic music laboratory! 

But don’t make it too simple. If you 
do not listen in ‘stereo’ you are missing 
an important illusion of breadth and space 
and reality. Stereo, which comes from the 
Greek work ‘solid’, provides a more satis¬ 
fying sound, whether for ‘pop’, jazz, 
drama or the classics. 

When Britain’s Independent Broad¬ 
casting Authority (IBR) began planning 
its new network of independent local radio 
stations, an important decision was made 
that may have surprised those who had 
thought that radio stations supported by 
advertising would be concerned only in 
catering for the mass audience. 

For it was decided that, despite the 
purely ‘local’ nature of ilr, the fullest 
possible advantage should be taken on the 
vhf stations of stereophonic broadcasting 
with its feeling of spaciousness, rather 
than of a sound being funnelled through 
a single source. 

At the time only a tiny minority of 
British listeners had stereo radio equip¬ 
ment. Even now, although the number is 
rising quite rapidly, possibly only one-in- 
ten or one-in-twenty listen to stereo 
broadcasting in stereo. 

What a pity! For despite the recognised 
limitations of two-channel stereo, it still 
represents a worthwhile advance over 
conventional ‘monophonic’ radio. 

The development of stereo took broad¬ 
casting and records out of the ‘point- 
source’ era. Today it is possible, with care 
(and at some extra cost) to listen to a 
‘sound stage’, as it is called, and to receive 
an important part of the directional infor¬ 
mation you would expect your two ears 
to provide if your were present at a real 
performance. 

With only a single channel of com¬ 
munication between the studio and the 
listener, the only ‘dimension’ that can be 
conveyed in some degree is depth: a 
singer, being louder, may sound as though 
he or she is standing in front of the or¬ 
chestra. But the listener has to rely entirely 
upon imagination for any impression of 
the disposition of the actual instruments. 

This would not be true at a live per¬ 


formance where our two ears would be 
busy providing a reasonably accurate 
side-to-side (azimuth) localization, as well 
as indicating subconsciously the arrival 
angle in the vertical plane (zenith) and 
also some judgment of distance, based on 
echo and memory. 

Over 400 years ago the Dutch composer 
Adriaan Willaert recognised the impor¬ 
tance of spatial effects and placed two 
separate choirs, one each side of a church; 
some of the baroque organs were built 
in separate sections for this reason. The 
first performance of Berlioz’s ‘Requiem’ 
had four complete orchestras placed in the 
four comers of the Dome des Invalides. 
There is nothing new about the basic wish 
to provide breadth in music and drama. 

In the modern concert hall we hear 
sounds reaching our ears from different 
directions. The violins, the brass, the per¬ 
cussion, each member of an orchestra 
sends out sound waves from the allotted 
place in the scheme of things. 

It is sometimes said that if we close our 
eyes at a concert we can sense and separate 
these different sounds and their sources, 
no matter how mixed when they reach 
us. In practice such judgement probably 
still needs to be aided by memory because 
of the intermingling of the direct and 
indirect (reflected) sounds. But we cer¬ 
tainly can use directional hearing to help 



analyse sound, and to concentrate on 
individual instruments. 

Curiously enough, in this day when 
seemingly so much is known about the 
science of acoustics, the fact remains that 
there are fundamental gaps in our knowl¬ 
edge about how the ear and brain work 
together to give us these remarkable abili¬ 
ties. 

The physiologist, M. Kraus, has 
summed this up as follows: 

“The ear presents some of the most 
disputed problems of human physiology 
. .. regarded purely technically the ear 
is of comparatively simple construction, 
so that one might hold the view that 
an accurate examination would 
immediately expose the purpose and 
function of each individual constituent 
part. Exactly the opposite is in fact the 
case — and all theories are still full of 
contradictions.” 

Two crucial phenomena are encoun¬ 
tered in any explanation of the detailed 
mechanism of the inner ear: sound analy¬ 
sis and directional hearing. Max Wien in 
1905, for example, showed that the capa¬ 
bility of the ear in distinguishing pitch is 
much greater than could be accounted for 
by the conventional theories in which the 
basilar membrane is considered to act as 
a resonance organ. 

Similarly the response, in the form of 
directional hearing, to tiny differentials of 
time suggests this must be done virtually 
at molecular level. It can be readily shown 
that the ‘time delay’ of a sound going 
round the outside of the head is a little 
more than one-half of one-thousandth of 
a second, so that in our ability to locate 


AMBISONICS 

While the hifi industry is trying to ra¬ 
tionalise its operations around mono 
sound, conventional stereo and quadra¬ 
phonic systems of one’ type or another. 
Professor Peter B. Fellgett of the Univer¬ 
sity of Reading, England, is trying to get 
across the claimed advantages of his 
"Ambisonic" surround sound concept. 

The sound is intercepted by a 4-element 
microphone similar to the Calrec develop¬ 
mental type CM 4000 as pictured, and 
recorded in a way which preserves full 
directional information. It is then en¬ 
coded, and duly decoded at the listening 
situation to a degree permitted by the 
number of available channels; this on a 
mathematical rather than an arbitrary 
basis. 
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AN IMPORTANT NOTICE 
CONCERNING THE USE 
OF WALKIE-TALKIE 
TRANSCEIVERS 

A number of low powered, short range 
radio telephone units — commonly 
known as walkie-talkies or 
handphones — have been imported 
and sold in Australia during the last 
twelve months. 

Many of them are technically inferior 
and cannot be licensed because they 
do not meet the standards laid down 
under the Wireless Telegraphy Act 
and Regulations. 

Many of them are designed to operate 
on a frequency which causes 
interference both to essential service 
communication concerned with the 
safety of life and property — and to 
the reception of normal radio and 
television broadcasting. 

The use of such unlicensed (or 
unlicensable) sets is in contravention 
of the Wireless Telegraphy Act. The 
penalty for using radio equipment 
for the transmission and reception 
of messages without a licence is 
imprisonment for six months, or a 
fine of up to $100. 

People contemplating purchase of 
radio telephone units should first 
check with the Regulatory & 
Licensing Section of the Post Office 
to ascertain whether licences 
would be granted to use the units 
for the purpose they have in mind. 
Importers: Please note that only 
radio telephone units which meet 
Australian Post Office approval 
may be licensed in this country. 
Claims by overseas manufacturers 
that licences are not necessary 
should be disregarded. 
Embarrassment to importers, 
retailers and purchasers will be 
avoided if licensing eligibility is 
ascertained before import orders 
are placed. Such information may 
be obtained from the 
Superintendent. Regulatory & 
Licensing at Post Office 
headquarters in any state. 

THE PENALTY FOR 
UNLICENSED USE IS 
6 MONTHS 
IMPRISONMENT OR 
A FINE OF UP TO 


AUSTRALIAN POST OFFICE 


$100 
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AM FM/STEREO RADIO. PLUS 4-CHANNEL SOUND 



Notable in a complete range of de-luxe music centres is this Technics model SS- 7700, 
which can be bought complete with its own mobile rack, or simply dispersed on 
and under existing fixed shelves. It has in-built AM and FM/ stereo radio, plus facilities 
for playing all types of stereo and quadraphonic discs, including CD-4 discrete. (Haco 
Distributing Agencies Pty Ltd, 57 Anzac Pde, Kensington, NSW 2033.) 


sources we are, in effect, working in mil¬ 
lionths of a second. 

It would seem that the ears work basi¬ 
cally on starts and stops — the musician’s 
attack — but we would only fooling our¬ 
selves if we suggested that we understand 
at all precisely how directional hearing 
really works and just what goes on be¬ 
tween our two ears. 

There is, for example, the curious ‘pre¬ 
cedence’ effect which means that if a par¬ 
ticular sound initially comes from a par¬ 
ticular direction, but is then transferred 
to a loudspeaker in a different direction, 
it will appear to continue to come from 
the original source. 

But this lack of precise knowledge has 
not prevented a great deal of experimental 
work from being carried out to try and 
pin-point the factors which determine how 
we localize sounds and how best the illu¬ 
sion of solid sound can be re-created. 

It appears that people with normal 
hearing locate position in azimuth by a 
combination of effects: mainly the dif¬ 
ferences in the arrival time at lower fre¬ 
quencies, and time and intensity at higher 
frequencies. 

As we have seen, the differences in 
arrival times, when compared with normal 
human reaction times, are incredibly 
small: these tiny fractions of a millisecond 
are probably on a par with the ability of 
a bat to fly accurately by means of its own 
supersonic radar system! 

Zenith localization is achieved, it seems, 
by tiny head movements giving a rapid 
series of results from which the brain 
derives the answer. Judgment of distance 
is achieved by loudness and memory in 
places where there is no reverberation, but 
in enclosed spaces more by the relation¬ 
ship between the direct and indirect 
sound. 

The ears and the brain seem to possess 
a truly remarkable (but foolable) ability 
to correlate the sounds reaching each ear 
and to separate wanted from unwanted 
sound. 

All present stereo systems aim at pro¬ 
viding the brain of the listener with addi¬ 
tional information from which can be 
recreated an illusion of the direction of 
the source. 

One way in which a stereo system could 
be engineered would be to have a large 
number of microphones spread evenly 
throughout the source of the sound — that 
is the performing area — each connected 
by a separate and carefully balanced elec¬ 
tronic circuit to an equal number of loud¬ 
speakers similarly deployed relative to the 
listening area. This would not only be 
uneconomical but would also be imprac¬ 
tical for broadcasting. 

Instead one aims at providing reasona¬ 
bly accurate azimuth localization with far 
fewer channels. Two, three and four 
channels have all been used, although at 
present broadcast stereo is based on two 
Channels since it is possible to combine 
these fairly readily on just one radio 
transmission. 

There is certainly nothing new about 
the idea of providing directional informa¬ 


tion over a limited number of channels. 
As long ago as 1881 two microphones were 
installed at the Paris Opera House and 
connected by telephone wires to sub¬ 
scribers who listened on pairs of ear¬ 
phones. The circuits were kept separate, 
with one microphone connected to each 
earpiece. Subscribers claimed there was 
little difficulty in following the movement 
of the singers on the stage. 

Earphones remain a good method of 
readily achieving good stereo effects 
(although if you turn your head the or¬ 
chestra moves too!). Indeed some recent 
techniques, involving the use of ‘dummy 
heads’, depend for their full effect on 
listening with earphones. 

With loudspeakers there is the compli¬ 
cation that each ear hears sound from both 
loudspeakers so that the positioning in¬ 
formation becomes blurred to some ex¬ 
tent. 

One of the first practical developments 
was of three-channel systems for cinemas. 
For domestic use we have been restricted 
until recently to two channels, although 
four-channel quadraphonic systems have 
now come into use for tape and disc re¬ 
cords and may influence broadcasting in 
the future. 

The development of practical two- 
channel systems owes a lot to the work 
carried out some 45 years ago by a bril¬ 
liant young engineer called Alan Dower 
Blumlein, who only a few years later was 
a leading member of the team that devel¬ 
oped the British 405-line television system. 

Blumlein even made a few stereo disc 


recordings in 1929 to 1931, essentially the 
same as those produced today. But this 
was early days in electrical recording and 
the stereo pick-ups he developed and the 
recording materials and methods were not 
good enough for the system to be offered 
to the public. 

In 1931 Blumlein, on behalf of EMI, 
filed his historic stereo patent application, 
and in 22 pages listed 70 claims. But this 
was destined to lapse before any commer¬ 
cial use was made of his work. 

Tragically, Blumlein — the father of 
modern stereo — was killed in a Halifax 
bomber on 7th June, 1942 after a test flight 
for the H2S airborne radar system. In his 
17 working years, until his death at the 
age of 38, no less than 132 patents were 
granted to him solely or in collaboration 
with other engineers: an average of one 
patent every 46 days. 

One of the first commercial applications 
of his ideas was in 1955 when EMI issued 
some ‘Stereosonic* tape recordings. In 
1958 stereo disc records began to be re¬ 
leased. 

These domestic stereo systems have 
some important practical limitations 
which must be recognised if full benefit 
is to be obtained. For example, the two 
loudspeakers normally need to be placed 
some feet apart, and a listener only hears 
the correct stereo effect when sitting 
roughly an equal distance from the two 
speakers, and with an unobstructed view 
of them. 

In general the listener seeks to set a 
symmetrical ‘sound stage’ about a central 
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Australian Distributors lor 


*Dolby Is a registered trade mark of Dolby Laboratories. 


RANK INDUSTRIES AUSTRALIA Pty. Limited. 

Sydney Office: 12 Barcoo St., East Roseville, N.S.W. Tel. 406 5666 * Melbourne Office: 68 Queensbridge St., 
South Melbourne, Vic. Tel. 62 0031: Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144* 
Adelaide Office: 2 Bowen St., Kensington, S.A. Tel. 332 4288 Brisbane Office: 14 Proe St., Fortitude 
Valley, Qld. Tel. 52 7333 Perth Office: 27 Oxford St., Leederville, W.A. Tel. 81 4988 INTERSTATE 
REPRESENTATIVES: N.T. Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801. 

W.A. Distributors for Sansul: 

Atkins Carlyle Limited, 1-9 Milligan St., Perth. 6000. Tel. 22 0191 

RIA-8CD2-37S 


The Sansui Models SC-737 and SC-366 are cassette decks, 
not reel to reel machines. But we understand why some music 
lovers are confused. Reading the specifications of the Sansui 
decks is like reading the specifications of a fine professional 
reel to reel recorder. 

For example, the frequency response of the Sansui SC-737 is 
a surprising 30-16,000 Hz overall using chromium tape, 
the variation between 35-14,000 Hz being only 3 dB. The figures 
for the lower priced Sansui SC-636 are similar, the variation 
being only 3 dB between 35-13,000 Hz. Truly rare performance 
figures for cassette decks! 

How does Sansui achieve these results? The answer is simple. 

• Use of 4 pole hysteresis synchronous motors, so speed remains 
constant when power supply varies. 

• Microscopic precision in the setting of Sansui’s long lasting 
Magni-Crystal ferrite heads — which provides audibly superior 
high frequency performance. 

• Newly developed tape transport systems, finely machined and 
assembled with painstaking care — the treatment usually reserved 
for professional tape recorders. Wow and flutter is less than 
0.12% WRMS for both Sansui models. 

• Built-in Dolby* B Noise Reduction Circuitry for quiet recording 
and playback. 

There f s lots more to tell about both Sansui cassette decks — 
features such as centre channel microphone mixing, photo-electric 
shut-off, etc. Your friendly hi-fi specialist store will be pleased 
to fill the gaps — to provide you with detailed technical data 
on the SC-737 and SC-636. The data and graphs tell the story — 
your ears will tell the difference! 


SC-636 
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STEREO SOUND, STEREO BROADCASTING 


ference’ signals of two-channel stereo 
would be sent out from a single transmit¬ 
ter. 

In the United States in 1961 the Federal 
Communications Commission brought 
together half-a-dozen different systems for 
field trials to try and determine which was 
the most effective. 

In the end they chose two systems, one 
developed by General Electric, the other 
by Zenith, and told the two firms to get 
together and use bits of each in the final 
system. And so was born what is called 
the ‘pilot-tone’ system. The techniques, 
fascinating though they are to an engin¬ 
eer, tend to be so much jargon to anyone 
else who wants the music, not a science 
lesson in ‘double-sideband, suppressed- 
carrier’. 

In August 1962, the bbc began experi¬ 
mental transmissions with the pilot-tone 
system but remained, for a variety of rea¬ 
sons, reluctant to commit itself to a regular 
service. Indeed during 1964 I remember 
writing articles under such headlines as 
‘Why the go-slow on stereo broadcasting?’ 
For already, by then, in many countries 
the vhf stations were beginning to make 
large-scale use of stereo. 

Eventually a steadily increasing amount 
of stereo was provided on Radio 3 
although for some years this was confined 
to selected programmes and was available 
only in the London area: 

Broadcast stereo, like the tape and disc 
recordings, requires the use of dual chan¬ 
nel amplifiers and two loudspeakers. It 
also needs a special decoder that separates 
out the various signals and feeds them in 
suitable form to the amplifiers. 

But there are some points which need 


New look piezo-electric headphones 


listening area, preferably with the 
speakers up to 10 ft apart, equally spaced 
with respect to the side walls. 

Reproduction can be coloured by ex¬ 
cessive reflections from walls and floors. 
Ideally the speakers should be raised from 
the floor and spaced a little away from 
the walls, if possible with heavy curtaining 
between the walls and the speakers and 
with carpeting on the floor. 

This need for care in installing and 
using equipment applies to both stereo 
disc and tape records and to stereo broad¬ 
casts. But of course not all living rooms 
can be replanned for stereo. 

Sometimes it is easier to obtain good 
results by listening on modern stereo ear¬ 
phones. Listening in this way retains the 
sense of spaciousness and the directional 
effects although there are some peculiari¬ 
ties. The whole sound environment will 
turn if the listener turns his head: and he 
has the feeling of being in the centre of 
the sound source area rather than having 
a sound stage set out in front of him. 

It was not long after the coming of 
stereo discs and tapes that ideas began to 
emerge on what had long been an ambi¬ 
tion of some broadcasters: two-channel 
stereo broadcast from a single transmitter. 

Here there is the basic problem of 
‘compatibility’ with the need to provide 
a suitable signal for the listener who is 
not equipped for stereo. If you keep the 
two channels completely separate, the un¬ 
derprivileged listener would have to 
choose between listening either to the 
‘right-hand’ or the ‘left-hand’ channel. 
Neither would give him the same balance 
that he would expect from a conventional 
monophonic broadcast. 

But there is a very simple mathematical 
manipulation that overcomes this. Call 
one channel ‘A’, the other ‘B’, add the 
two together and you have A 4- B. Subtract 
one signal from the other and you have 
A—B (a ‘difference’ signal). Make A + B 
the prime transmission: this is what a 
non-stereo listener wants — he gets his 
balanced signal from both microphones. 
But provide the stereo listener (by in¬ 
genious electronics) with an A + B signal 
and an A—B signal. 

Now if he again adds these two together 
he has (A + B) + (A—B) which is just 2A 
(i.e. the signal from the righthand micro¬ 
phone). If he subtracts them he has (A + B) 
— (A—B), which you’ll remember equals 
A + B — A + B or just 2B, a signal made 
up entirely from the lefthand microphone. 
And the same technique is used for re¬ 
cordings. 

So fine. Now the listener has an A signal 
and a B signal, and can have his stereo, 
while his less fortunate friends can still 
enjoy their A+B signal coming from the 
same transmitter. 

So in the late fifties engineers all over 
the world were busy developing ingenious 
ways in which both the ‘sum’ and ‘dif¬ 


Pioneer's new stereo headphones type 
SE-700 operate on a principle which is 
relatively unique in the field. The 
diaphragm of "ultra thin aluminium 
coated high. polymer film" expands and 



to be known in order to receive the 
broadcasts properly. In radio you seldom 
get something for nothing — and that’s 
true of stereo. 

To put out the extra information you 
need more modulating frequencies and 
that means spreading the power of the 
transmitter a little more thinly. So you lose 
a little of your service area. Also the extra 
“broadness” makes the transmission more 
susceptible to interference from other sta¬ 
tions. And you can’t use this system for 
medium-wave broadcasting where there’s 
not really enough room for one channel, 
let alone two. 

Then again a stereo receiver, if it is to 
take in this extra information without 
adding a lot of background hiss, needs a 
good deal stronger minimum signal than 
for mono listening. This often means using 
a lot better aerial. It is no use trying to 
make do with an odd piece of wire: often 
stereo needs an outdoor or loft aerial with 
two or more elements, properly installed. 

And even with this there are bound to 
be some houses, distant from the trans¬ 
mitter, where you can listen quite well on 
mono but cannot get rid of the hiss on 
stereo — some people just cannot have an 
enormous multi-element aerial on their 
roofs! If you get ‘hiss’ on stereo but not 
on mono fm it’s ten-to-one you are not 
providing your tuner with a strong enough 
signal. 

But generally in most of the area speci¬ 
fied for an ilr vhf station it should be 
possible to get good stereo with a quite 
modest aerial. Apart perhaps, from one 
other difficulty that can occur. This is 
when you want stereo from a relatively 
low-power local radio station and there’s 
a thumpingly strong signal from a nearby 
high-power transmitter, whether fm or tv. 
With some receivers that can be a real 
problem. $ 



contracts with the applied audio voltage. 
Pressed against the foam pad, it becomes 
more or less convex with the applied sig¬ 
nal, thereby creating sound waves which 
are communicated to the ear. This new 
adaption of the piezo-electric principle 
produces a diaphragm action somewhat 
similar to that in electrostatic headphones 
but, because the impedance is low, they 
can be driven directly from the usual 
headphone outlet. 
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So we thought you ought to know... 

The new S.A.E. Mark III CM 
will not oscillate 
under any load conditions 

regardless of phase angle 

that's what it won't do. 



Here's what it will do . . . • T.H.D.: 

• RMS Power Output: 8 ohms—Less than .1% 20 Hz-20 KHz at full power. 

4 ohms—greater than 300 w/chan. 4 ohms—Less than 1 % 20 Hz-20 KHz at full power. 

8 ohms—greater than 200 w/chan. • I.M.: 

• Frequency response at 8 ohms: 8 ohms—Less than .05% at full power. 

±.25 dB. 20 Hz to 20 KHz at full power. 4 ohms—Less than .1% at full power. 

±1dB. 1 Hz to 100 KHz at 1 watt. • Signal to Noise Level: 

Better than 100 db below 200 watts RMS. 

• Full 5-year parts and labour warranty. 


You mightn’t be able to get one but at 
least you know now which amplifier 

won’t oscillate. 


Sole Australian Distributors 



LEROVA INDUSTRIES^ 


Head Office: 266 Hay St., Subiaco, Western Australia. 6008. Phone 81 2930. 
N.S.W. Branch: 100 Walker St., North Sydney, 2060. Phone 9224037. 
Victoria Branch: 103 Pelham St., Carlton, 3053. Phone 3477620. 



Available at quality-conscious 
Hi-Fi dealers throughout Australia 


LER 062 
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HIFI REVIEWS 


SAE Mk IXB stereo equaliser 
and Mk IIICM power amplifier 


Scientific Audio Electronics, Incorporated manufacture a range of 
high-performance equipment. Here we review one combination from 
their range, the Mark IXB Stereo Preamplifier Equaliser and Mark IIICM 
Stereo Power Amplifier. 



Back in June 1974 we reviewed the SAE 
Mk IB stereo preamplifier equaliser and 
Mk IVCM stereo power amplifier. Here 
we review a more powerful amplifier, the 
IIICM and a less expensive preamplifier 
equaliser with less comprehensive facili¬ 
ties, the IXB. 

Some readers may feel that the Mk IB 
should logically be teamed with the Mk 
IIICM, but the combination tested is 
equally viable. In any case some users may 
require more power but less control fea¬ 
tures. 

Control layout on the Mk IXB is clean 
and simple, with nine slider controls and 
three banks of four push-buttons. The top 
bank of push-buttons provides input se¬ 
lection, with a choice of two magnetic 
cartridges, a tuner and auxiliary source. 

The second bank of buttons functions 
as a mode selector with a choice of stereo, 


stereo reverse, Mono A + B, Mono A 
or Mono B. The lowest bank has buttons 
to defeat the equaliser, change the equal¬ 
iser range from plus or minus 16dB to 
plus or minus 8dB, and to select replay 
from one of two tape decks. 

Equaliser bands are centred on 40, 120, 
320, 960, 2.5k, 7.5k and 15kHz, the same 
as on the Mk IB equaliser preamplifier 
reviewed earlier. In fact, the actual cir¬ 
cuitry of the two equaliser preamplifiers 
is very similar. 

6.5mm jack sockets are provided on the 
front panel for connection of a pair of 
low impedance stereo headphones and a 
tape deck. A solitary push-button on the 
left-hand side of the panel turns on the 
power. 

Thus the Mk IXB has a fairly compre¬ 
hensive range of facilities. What it lacks 
by comparison with its more expensive 


stablemate, the Mk IB, is the ability to 
switch the power amplifier output be¬ 
tween pairs of loudspeakers, the facility 
for dubbing between two tape decks, and 
a greater range of gain control. 

On the rear panel of the Mk IXB is 
the usual array of phone sockets for inputs 
and outputs. The unit is fitted with a 
two-core mains flex and is earthed via the 
signal leads to the power amplifier. 

Inside, the Mk IXB is neatly laid out 
on three large PC boards. The power 
transformer is a toroidal unit for small 
size and low flux leakage. It is mounted 
vertically — as opposed to the horizontal 
mounting plane of the ferroxcube filter 
inductors. This keeps hum to a minimum. 

While our photograph shows the 
preamplifier equaliser mounted on top of 
the power amplifier this is not a practical 
proposition because of hum radiated from 
the large power transformers of the am¬ 
plifier. However the amplifier and 
preamplifier may be mounted close to¬ 
gether on the same shelf with no resultant 
hum problems. 

Both the Mk IXB preamplifier- 
equaliser and Mk IIICM power amplifier 
are supplied with attractive oiled walnut 
cases at no extra cost. The case of the 
power amplifier does not enclose the 
massive heatsink, so that air can circulate 
freely. 

Massive is the appropriate word to de¬ 
scribe the SAE Mk IIICM power ampli¬ 
fier, which has a weight of 27kg. Any 
potential user will have to provide a suit¬ 
ably braced shelf to mount it. 

Major reason for the weight is the two 
large power transformers, which have 
their secondaries connected together to 
feed the common bridge rectifier and two 
large filter capacitors. These are 10,000uF 
each at 80 volts rating. The supply rails 
are plus and minus 75 volts DC. This is 
a different approach from some other 
high-power amplifiers we have seen which 
use completely separate power supplies 
for each channel. 

Note that we do not necessarily regard 
amplifiers having separate power supplies 
as inherently superior to those having only 
one. 

In some of their sales literature, SAE 
contend that their use of two transformers 
is more efficient than just using one large 
transformer. We suspect that there are 
several reasons for using two smaller 
transformers, and they have nothing to do 
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Our town. 







As the cosmopolitan centre of Australia, our town makes it a point to be 
heard. Whether it's a pop show at the Hordern Pavilion, a band recital at the 
Concert Hall, or a Grand Final at the Cricket Ground, Sydney Town can rely 
on Shure microphones to get the message across. Sound technicians find 
Shure Microphones and Sound Systems as adaptable to the environment of 
the St. George Leagues Club as they are on stage at the Opera House. 
From the Railway to the Quay, the Shure sound is the Sydney sound. 


Distributed in Australia by 

AUDIO ENGINEERS PTY. LTD. 

342 Kent Street, Sydney. Write for catalogue. 



AUDIO ENGINEERS (SA) AUDIO ENGINEERS (Vic.) RON JONES PTY. LTD. ATHOL M. HILL PTY. LTD. 

37 Market Street, 2A Hill Street 57 Castlemaine Street, 1000 Hay Street 

ADELAIDE. 5000. S.A. THORNBURY. 3071. Vic. MILTON. 4064. Old. PERTH 6000 W.A. 
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HIFI REVIEWS 


with obtaining slightly higher efficiency: 
It is generally cheaper (in terms of labour) 
to make two smaller transformers than a 
very large unit; they probably get a bulk 
discount for buying one standard trans¬ 
former and it is easier to stop lamination 
rattle in a small transformer. It also makes 
for a lower profile chassis. 

Other dubious statements in the same 
literature concern the thermal cut-out 
temperature, the design and operation of 
the large fabricated heatsink and the ad¬ 
vantages of having six output transistors 
per channel. For example, the thermal 
cut-out temperature was supposedly set at 
70 degrees Celsius because “Extensive 
life-testing has determined that 70 degrees 
Celsius is the highest allowable operating 
temperature for an amplifier”. In fact, 70 
degrees Celsius is the temperature above 
which many components, particularly re¬ 
sistors, have to be derated. But there is 
no practical reason why the amplifier 
could not have been designed to have the 
thermal cut-out operate at 100 degrees 
Celsius, apart from sheer economics and 
the risk of burns to the user. 

We have no particular objection to any 
design feature of the SAE amplifier. In 
fact we have high regard for these prod¬ 
ucts. However we do object to sales litera¬ 
ture which attempts to claim virtues for 
design or economic necessity. If a manu¬ 
facturer finds he can make an equally 
effective product by using a cheaper 
method, then he has an obligation to use 
that method and pass on some of the 
savings to the buyer. There is no need to 
attempt to justify economic efficiency, in 
this sort of situation. 

Two large meters are provided on the 
front panel of the amplifier. These are 
calibrated in watts and in decibels. In 
contrast with the Mk IVCM we reviewed 
in June last year, the Mk IIICM has ade¬ 
quate illumination of the meters. Leroya 
Industries Pty Ltd, the Australian dis¬ 
tributors for SAE equipment, inform us 
that the illumination of the meters on all 
models has been improved since our re¬ 
view. 

Other features of the amplifier front 
panel are the touch-buttons for switching 
on the power and the five-position rotary 
switches for gain control and meter sensi¬ 
tivity. The gain control switch changes the 
gain in 3dB steps by switching resistors 
in the negative feedback loop. 

When the amplifier is switched on the 
meters are immediately illuminated but 
there is a short time delay before a relay 
connects the loudspeaker. This relay pro¬ 
tects the loudspeakers against any turn-on 
or turn-off transients, as well as discon¬ 
necting them in the event of damage to 
the amplifier, severe overdrive or exces¬ 
sive supersonic signal level. The thermal 
cut-out which monitors the heatsink tem¬ 
perature also acts to disconnect the loud¬ 
speakers via the relay. 


In addition, the Mk IIICM has a volt- 
amp monitoring electronic protection sys¬ 
tem which prevents damage due to short 
circuits or very low impedance loads. In 
fact, we were unable to disconcert the 
amplifier in any way by overloading or 
overdriving it. 

Since an amplifier of this calibre is 
likely to be used under stringent con¬ 
ditions, we decided to test it under the 
condition whereby it dissipates maximum 
power — this condition is obtained by 


driving it to 40% of its maximum power 
capability, for a given load. This corre¬ 
sponded to almost 90 watts into 8-ohm 
loads. 

When delivering 90 watts from both 
channels, the amplifier rapidly became 
very hot and after about ten minutes the 
thermal cut-out operated. At this point, 
the case temperature of the output tran¬ 
sistors was approximately 75 degrees Cel¬ 
sius. Room temperature was about 20 
degrees Celsius. After about 15 minutes, 
when the transistor case temperatures 
were down to 45 degrees Celsius, the ther¬ 
mal cut-out de-activated to allow normal 

(continued overleaf) 



Above is an internal view of the Mk IXB stereo preamplifier equaliser. 



This view shows the IIICM amplifier with covers removed to show output transistors 
and internal details. Count the power transistors—twelve of them! 


ELECTRONICS Australia, March, 1975 23 












AAMAXk 


worlds finest 

public address 
equipment! 


Guaranteed quality... guaranteed after-sales 
service throughout Australia! 


TOA — the world's best equipment and AWA, 
Australia’s leading electronics organisation 
... the unbeatable combination for the 


Distributed throughout Australia by 

AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED — Ashfield Division 



highest standards of public address 
equipment and systems around Australia. 

TOA delivers highest efficiency, long life and 
a greater carrying power to greater ranges 
under ideal or difficult conditions. And it’s 
backed by AWA’s Australia-wide sales and 

service network. 


SYDNEY 

NEWCASTLE 

CANBERRA 

BRISBANE 

MELBOURNE 


phone 797 5757 
phone 2 5166 
phone 95 3431 
phone 441631 
phone 560 4533 


ADELAIDE phone 272 2366 
PERTH phone 71 0888 

HOBART phone 34 3836 

LAUNCESTON phone 31 5466 


Additional information is available on request 
from any of the above branches. 




World's finest 
Public Address 
eauioment 
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HIFI REVIEWS 


Stanton 68IEEE 
stereo cartridge 

The latest version of the Stanton 681 stereo magnetic cartridge, the 
681 EEE, is now available in Australia. Termed a "calibration standard" 
by the manufacturer, each cartridge is supplied with its own test results. 


In keeping with its status as a top-of- 
the-line cartridge, the Stanton comes in 
an oiled timber presentation case which 
contains, besides the cartridge, a miniature 
knurled screw-driver, a small metal case 
for spare styli, instructions and mounting 
hardware. 

Personally, I do not know what I would 
do with the box after I had installed the 
cartridge, and I would prefer something 
less sumptuous in the way of packing with 
a consequent reduction in price. I suspect 
others would feel this way also. 

An interesting feature of the cartridge 
is a “longhair” brush which travels in front 
of the stylus and prevents it from becom¬ 
ing clogged with lint and dust. The brush 
also acts to a certain extent as an anti¬ 
skating device and consequently, when it 
is used in arms with anti-skating correc¬ 
tion, the compensation must be altered 
slightly to achieve the optimum results 
with tne cartridge. 

A force of one gram is exerted on the 
record surface by the brush and this must 
be subtracted from the tracking force set¬ 
ting of the arm to obtain the correct stylus 


tracking force. Recommended stylus 
tracking force lies in the range from Va 



to VA grams. 

Output connections of the cartridge 
have the standard EIA colour code and 
the mounting centres are 12.7 mm. Ellip-* 


tical stylus dimensions are 0.2 x 0.7 mil 
(thousandth of an inch). 

The calibration data supplied with our 
sample 68IEEE showed that it had a fre¬ 
quency response flat within plus or minus 
VidB from 10Hz to 12kHz; within plus or 
minus ldB up to 17kHz, and within plus 
or minus lVidB from 17kHz to 22kHz. 
This was for a cartridge load of 47k and 
cable capacitance of 275pF at a room 
temperature of 72 degrees Fahrenheit. 

We can quote out test result more 
briefly: flat within plus or minus ldB from 
30Hz to 20kHz with a rise of 2dB at 20Hz. 
That is as flat or flatter than any other 
cartridge we have tested. Channel balance 
was within ldB over the whole range. 

Separations between channels was good 
at minus 28dB at 1kHz in both directions; 
in fact the crosstalk characteristic was a 
mirror image for each channel. Waveform 
on sine and square wave signals was very 
good. 

Users will find that all typical records 
will be easily tracked by the Stanton at 
about 1 gram setting. We found we needed 
to increase it to VA grams to enable it 
to track the 16dB drum test track on W 
& G 25/2434 and the savage 18dB lateral 
300Hz tracks on CBS STR 110. All the 
above tests were made at this latter figure. 

Sensitivity is as specified: 0.7mV/cm/ 
sec which is typical for high performance 
cartridges. The 68IEEE is well-shielded 
so noise was not a problem. 

On music, the Stanton 68IEEE has that 
clean, transparent reproduction that is 
only obtained with the very best of car¬ 
tridges teamed with really good quality 
amplifiers and loudspeakers. Clearly, the 
68IEEE is one of the best cartridges avail¬ 
able, regardless of price. Suggested retail 
price is $90.00. 

Further information on Stanton car¬ 
tridges can be obtained from hifi retailers 
or the Australian distributors, Leroya In¬ 
dustries Pty Ltd, 266 Hay Street, Subiaco, 
\VA, or interstate offices. (L.D.S.) $ 


SAEMkIIICM and MklXB 


amplifier operation. 

The point of all this is that the amplifier 
will not operate continuously at high 
power levels without the thermal cut-out 
operating to prevent excessive tempera¬ 
tures being produced. We understand that 
an optional whisper-quiet fan is available 
for the IIICM in the USA for continuous 
high-power operation. Anyone wanting 
the amplifier merely to reproduce normal 
music signals need not worry about this 
point. But it seems almost a waste to use 
this amplifier in a domestic high fidelity 
situation. 

In case readers think we are too strin¬ 
gent in our tests, it is our belief that most 
otl\er “super-power” amplifiers could not 
operate continuously at high powers (ie, 
above about 30% of their rated power) 
without fan cooling. 

Checking out the ratings of the SAE 


Mk IXB equaliser-preamplifier and 
IIICM power amplifier is almost a futile 
exercise since every specification was 
either met or exceeded. Power output is 
rated at 200 watts per channel into 8-ohm 
loads and 300 watts per channel into 4 
ohm loads. We measured 220 watts per 
channel into 8 ohms and 320 watts per 
channel into 4-ohm loads. Into 16-ohm 
loads, power was 130 watts per channel. 

Some other measurements were as fol¬ 
lows: RIAA equalisation within ldB; 
Magnetic cartridge input overload, 70mV 
RMS at 1kHz; Signal to noise ratio, 78dB 
for high level inputs, 54dB for magnetic 
cartridge input; Separation between 
channels in excess of 75dB from 100Hz 
to 10kHz with unused channel input 
short-circuit; harmonic distortion less than 
our measurement capability of 0.02% for 
all normal operating conditions. 


In use, the combination is very pleasant 
and easy to use and is very quiet under 
at even very loud settings of the controls. 
The graphic equaliser is certainly very 
useful and more flexible than normal tone 
controls. 

In short, the SAE Mk IXB stereo 
preamplifier equaliser and Mk IIICM 
stereo power amplifier form a very de¬ 
sirable combination, albeit far beyond the 
reach of all but the most well-heeled high 
fidelity enthusiasts. Recommended retail 
prices are $485.00 for the Mk IXB and 
$1079.50 for the IIICM power amplifier. 

SAE equipment is available from se¬ 
lected retailers throughout Australia. 
Further information can also be obtained 
from the Australian distributors, Leroya 
Industries Pty Ltd, 266 Hay Street, 
Subiaco, WA or interstate offices. 
(L.D.S.). $ 
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News Highlights 



CCD patent awarded to Bell Labs scientists 



Two Bell Labs scientists, Willard S. 
Boyle and George E. Smith, have received 
a US patent for their invention of the 
charge coupled device (CCD). 

CCDs are currently being considered 
for many possible uses in the Bell System, 
ranging from a small colour TV camera 
for future videotelephone systems, 
through time-delay and filtering circuits 
for telephone transmission, to memory 
devices for use in electronic switching 
systems. 

The basic CCD described in the Bell 
Labs patent comprises three layers: one 
layer of metallic electrodes, one layer of 
silicon crystal, and a layer of silicon 
dioxide, sandwiched between the other 
two, that prohibits electrical flow between 
them. 

As do many other miniaturized solid- 
state devices, the CCD employs a 
phenomenon found in certain crystals: 
their ability to permit negatively charged 
electrons (or positively charged “holes”) 
to move about inside the crystal. 

Most other devices use this phenom¬ 
enon simply to change the electrical cur¬ 
rent that flows through them — to amplify 
or switch it, for example. The CCD, how¬ 
ever, uses the phenomenon to store and 
transfer information in the form of dis¬ 
crete charge packets. 

To move the packets about in the CCD. 
the voltages on the electrodes are used to 
form “potential wells”/— regions within 
the semiconductor into which the charge 
packets can be placed for temporary 


storage. The packets are then sequentially 
passed from one well to another under 
the influence of-voltages placed on the 
electrodes. 

The packets of charge that represent 
information may be introduced into the 
potential wells by other electronic devices, 
by light interacting with the silicon crystal, 
or by other means. 

Since the invention of the CCD, Bell 
Labs researchers have made a number of 
devices, including a solid state TV camera 
in which a CCD is substituted for the 
vacuum tube of a conventional TV cam¬ 


era. A pattern of electrical charges is 
created when light from an image is inci¬ 
dent upon the device. The electrical 
charges, representing the optical pattern 
of the image, can then be read out in 
sequence, transmitted, and displayed on 
a conventional TV tube. 

Bell believes that the CCD could 
eventually completely replace the much 
larger and more expensive vacuum tube 
camera. Resolution is currently about one 
half that of commercial television systems, 
although Bell says that a device with full 
resolution is possible. 


Noise measurements not valid says Boeing 


Giant US aircraft manufacturer Boeing 
Commercial Airplane Company has dis¬ 
covered that exact measuring of aircraft 
noise is just about impossible. 

The finding, which follows about 
$US100 million spent on noise research 
over the past five years, throws into ques¬ 
tion the whole concept of imposing air¬ 
craft noise standards and, in fact, cert- 
ficating aircraft for use on a basis of noise. 

Boeing sound engineer Vaughn Blu- 
menthal, who spoke at a company seminar 
in Sydney recently, in effect also threw 
cold water on the extensive publicity 
campaign which aircraft-makers have 
launched on the basis of a few points 
difference in noise measure — effective 
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perceived noise decibels (EPNdB). 

He said there were only about four 
decibel points difference between all 
modern aircraft and the human ear just 
couldn’t pick the difference. Furthermore, 
he said, under operational conditions the 
noise an aircraft generates is a function 
of its weight at the time and the way it 
is flown. 

Mr Blumenthal also went on to produce 
data to show that even carefully controlled 
sound tests of aircraft could be wildly 
inaccurate. 

For instance in sideline noise of one 
test at Moses Lake, Washington, using 
identical microphones and under identical 
controlled conditions, there was a dif¬ 


ference of 11 dB from one side of the test 
to the other. There was also a spread of 
3 to 5 dB between flights. The only dif¬ 
ference was in elevation of the ground — 
about 60ft over two miles. 

Mr Blumenthal said although a major 
improvement in aircraft noise had been 
achieved, further quietness would be “ex¬ 
tremely difficult and extremely expen¬ 
sive”. One reason is that engine noise is 
now close to the threshold of aircraft 
aerodynamic noise — the sound a plane 
makes as it passes through the air. 

This noise when the aircraft is at 300- 
400ft in an approach configuration — with 
wheels and flaps down — constitutes al¬ 
most the entire aircraft sound until it is 
directly overhead, when engine noise takes 
over momentarily. 








OTC/COMSAT satellite 
communications experiment 

The Overseas Telecommunications 
Commission (Australia) (OTC) is cur¬ 
rently participating in a joint experiment 
with the US Communications Satellite 
Corporation (COMSAT). The experiment, 
which is based at OTC’s satellite earth 
station at Moree, NSW, and at its SEA- 
COM cable station in Cairns, is designed 
to measure the effect of rain on the po¬ 
larisation of radio waves. It was prompted 
by the fact that the limited band of radio 
frequencies (in the UHF spectrum) allo¬ 
cated for satellite communications is be¬ 
coming increasingly crowded. 

One of the avenues being explored is 
a technique involving the polarisation of 
transmitted and received signals. Radio 
waves can be polarised in much the same 
way as light. Signals transmitted at the 
same frequency but at opposite polarisa¬ 
tions can be detected and separated out 
by a receiver. 

Under normal circumstances, this tech¬ 
nique would allow frequencies to be used 
twice simultaneously, thereby doubling 
communications capacity. However, rain 
falling between the transmitter and re¬ 
ceiver tends to depolarise the signals and 
results in jumbled reception. The OTC/ 
COMSAT experiment is designed to 
measure the degree of this rain depolari¬ 
sation effect. 

Results from the experiment will be sent 
back to COMSAT in the US for study 
and comparison with data from a similar 
experiment conducted by COMSAT at its 
laboratories in Maryland. 

Women scientists in 
Spacelab study 

An all-woman crew of scientific ex¬ 
perimenters recently completed a five-day 
exercise which may lead to the selection 
of similar experiments to fly on Space 
Shuttle/Spacelab Earth orbital missions in 
the 1980s. The test was conducted at 
NASA’s Marshall Space Flight Center, 
Huntsville, Alabama. 

The experimenters. Dr Mary H. John¬ 
ston, Ann F. Whitaker and Carolyn S. 
Griner, and the crew chief, Doris 
Chandler, spent eight hours each day of 
the mission in the Marshall Center’s gen¬ 
eral purpose laboratory (GPL), a cylin¬ 
drical structure 14 feet wide and 24 feet 
long. This laboratory is approximately the 
same size and shape of the European 
Spacelab currently being developed for 
Space Shuttle flights in the 1980s. 

The purpose of the exercise, designated 
“CVT Test No IV”, was to conduct 11 
selected experiments in materials science 
to determine their practical application for 
future Spacelab missions, and to identify 
integration and operational problems 
which might occur on actual missions. One 
experiment is aimed at providing a basis 
for a standard set of support hardware for 
future materials science payloads. 


$ 15m colour TV set recall in US 

. . . possibility of excessive radiation says BRH 


The largest product recall in TV history 
was instituted in the United States recently 
when the Bureau of Radiological Health 
(BRH) notified the firms Panasonic, J. C. 
Penney, and W. T. Grant that some 
300,000 colour sets marketed over the past 
two years must be modified to eliminate 
the possibility of excessive X-ray emission. 

The BRH order is an outgrowth of its 
finding that the 9V" solid state Panasonic 
colour sets could be made to emit X-ray 
radiation in excess of the maximum 
0.5MRh through the face plate if a voltage 
hold-down device malfunctions. Pana¬ 
sonic agreed to recall some 15,000 sets 
from the field and submitted data to BRH 
to show that malfunctions could not occur 
in other models. 

However, in a letter received by the 
companies involved last December, BRH 
denied all requests for exemption, stating 


that the data submitted by Panasonic 
failed to prove that the maximum legal 
limit of radiation could not be exceeded. 
Furthermore, BRH gave the companies 
14 days to prepare to notify consumers, 
and ordered them to submit a plan for 
the modification of all sets in the field 
within 30 days. 

It’s understood that the modifications 
involved require the addition of several 
components to make the voltage limiter 
fail safe. Outside sources say that the cost 
of the recall, allowing for administrative 
expenses, could be in the region of S30-$50 
per set, giving the modification program 
a staggering $9-$15 million price tag. 
However, a Panasonic spokesman reaf¬ 
firmed the view that, outside the lab, none 
of the sets would suffer X-ray producing 
component failures, and said that the 
company hoped to develop a more posi¬ 
tive proof of this to head off the recall. 


Sixth Intelsat IV 
now in orbit 

Another Intelsat IV communications 
satellite — the sixth of the series, and the 
second to be placed over the Pacific — 
has been launched from Gape Canaveral, 
Florida. 

The satellite, designed and built by 
Hughes Aircraft Company of California, 
was launched by the US National Aero¬ 
nautics and Space Administration (NASA) 
for the International Telecommunications 
Satellite Organisation. An Atlas Centaur 
booster was used to place the satellite in 
synchronous orbit 35,300km above the 
equator, and one degree from the Inter¬ 
national dateline. 

The new Intelsat IV will provide added 
capacity and back-up assurance for the 
primary Pacific satellite, launched in Jan¬ 
uary 1972. It will become part of a “neck¬ 
lace” of Intelsat I Vs orbiting the globe. 
Three of these are over the Atlantic 
Ocean, whilst another is over the Indian 



Ocean. The new satellite has a capacity 
of 6,000 voice circuits, or 12 simultaneous 
colour television channels. 

—George E. Toles. 


British companies 
win satellite contract 

The European Space Research Organi¬ 
sation (ESRO) has awarded full develop¬ 
ment contracts to the value of £20 million 
to two British companies, Hawker Sid- 
deley Dynamics and Marconi Space and 
Defence Systems, for the new maritime 
communications satellite (MAROTS). 
Prime contractor for the spacecraft under 
a £9 million contract will be Hawker Sid- 
deley. Marconi will be responsible for the 
design and development of the communi¬ 
cations. 

The MAROTS satellite will provide 
ship-to-shore communications links 


greatly improved on the present highly 
congested conventional high frequency 
radio circuits. It will use the basic structure 
and control system of the Orbital Test 
Satellite being developed by the MESH 
consortium led by Hawker Siddeley and 
including Engins Matra (France), ERNO 
(West Germany), Saab-Scania (Sweden) 
and Aeritalia (Italy). 

MAROTS will be launched into geos¬ 
tationary orbit some 23,000 miles (37,000 
km) above the Atlantic in 1977 and will 
have a minimum three-year life span. The 
new satellite will enable merchant ships 
in the Atlantic and Western Indian Oceans 
to establish contact with the shore almost 
instantaneously. 
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KENWOOD'S FM. 
CLEARIY DIFFERENT. 


The hardest thing about buying an FM 
receiver right now is that you mightn’t be able to 
listen to it properly. 

Although FM broadcasts have officially 
commenced in Australia, they are irregular and 
weak. Many places get poor reception. 

In spite of all this, FM still is the broadcast 
medium of the future. Australians will soon be 
listening to stereo transmissions, and probably 
4 channel sometime later. 

Kenwood have a name as manufacturers of fine 
high-fidelity equipment. They’ve earned it, and 
they deserve it. Their AM/FM tuners and 


tuner/amplifiers enhance this reputation. They 
give clear, crisp reception of both broadcast 
sources. 

Kenwood make receivers for all pockets. FM 
tuners start at under $200. The sound is very 
good. And the expensive tuner/amplifiers are 
only expensive until you hear them. Then they 
become great value. 

There are a lot of things we can tell you about 
the Kenwood tuners and tuner/amplifiers. But 
your ears can tell you much more. Only then 
will the Kenwood difference become clear. 

Ask to see the full range of Kenwood Hi-Fi 
equipment at your nearest Hi-Fi Dealer. 



® KENWOOD 


TUNER KT-1300G For AM/FM 
radio reception. Sensitivity— 
AM 20 /tv, FM 3 /tv. Push¬ 
button switches for MPX, noise 
filter, mode—mono, stereo, 

AM, FM. 

Recommended Retail Price 

$199 

TUNER/AMPLIFIER KR-2400 

Stereo. AM/FM radio 
reception. Sensitivity—AM 25 
/tv, FM 2.5 /tv. Amplifier—16 x 
2 W (RMS into 8 12 at 1000 Hz). 
High and low filters. FM muting 
and loudness controls. 
Recommended Retail Price 

$319 

TUNER/AMPLIFIER KR-9340 

4 channel. AM/FM radio 
reception. Sensitivity—AM 25 
/tv, FM 1.8 /tv. Amplifier—40 x 
4 W (RMS into 8 12 20 Hz-20 
kHz). Controls for AM, FM, 
phono 1 & 2, CD4, aux, mono, 
2CH, RM, SQ, Dicrete. High 
and low filters, muting and 
loudness controls. 
Recommended Retail Price 

$949 


JACOBY# 

MiTCHELL 


DISTRIBUTED AND SERVICED BY 
JACOBY MITCHELL 
Experts through experience 


JM085 
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NEWS HIGHLIGHTS 


Computerised supermarket check-out 


The first Canadian store test of an elec¬ 
tronic scanning supermarket checkout 
system, developed by International Busi¬ 
ness Machines, has been launched by 
Steinberg’s Ltd of Montreal. Two check¬ 
outs in a Steinberg’s store in Dorval, Que¬ 
bec, have gone into operation with the 
IBM equipment and Douglas Stewart, 
Steinberg’s project manager, says cus¬ 
tomer acceptance has been most en¬ 
couraging. 

The units “read” price information 
printed in a linear bar code, and record 
the price and product description on the 
register slip in both English and French. 
The scanner is fixed, unlike the electronic 
pencil or wand used in some systems. 

Because only two of the 12 checkouts 
in the store use the IBM system, long lines 
have been forming at the automated desks 
as customers try them out. Store traffic 
and volume is higher since the test began, 
and Mr Stewart says large numbers of 
small purchases are made by people 
curious about the system. 

The test is the second to date for an 
optical scanning system in a North 
American supermarket. NCR Corporation 
of Dayton, Ohio, has its system on test 
in one store in Troy, Ohio. 

About 10 percent of store items have 
Universal Product Code (UPC) informa¬ 
tion on them when received. During the 
early stages of the test period, shelf items 
will be marked with the normal price tag 
and either the UPC information provided 
by the manufacturer or a UPC price tag. 



The Universal Product Code (UPC), 
shown above, is the key to computerised 
checkout systems, and will eventually 
replace conventional price markings on 
most items. 

Mr Stewart sees several advantages for 
the system, including savings in costs by 
eliminating price tagging when UPC in¬ 
formation is more widely adopted by 
manufacturers. 

The system is also expected to move 
customers through the checkouts faster 
and improve checkout accuracy by eli¬ 
minating reading and punching errors. In 
addition, it will provide more accurate and 
detailed management information than 
existing checkout systems. 

—George E. Toles. 


New digital watch 
has seconds readout 

Recently released onto the Australian 
market by Deltatron Microsystems Cor¬ 
poration, Carson, California, is a new 
digital watch featuring a liquid crystal 
display and a unique seconds readout. 

Designated the “Delta”, the new watch 
is fully solid state and has no moving 
parts. It is timed by a 32,768Hz quartz 
crystal oscillator operating in conjunction 
with a single CMOS integrated circuit 
which performs the required frequency 
divisions. Accuracy is claimed by the 
manufacturer to be plus or minus 5 
seconds a month. 

The liquid crystal display provides good 
readability in all light conditions, includ¬ 
ing direct sunshine, whilst minimising 
current consumption. The unit is powered 
by a miniature silver oxide battery which 
has a life expectancy of one year. 

Setting the watch to the correct time 
is accomplished by simply activating two 
of the three external buttons. These allow 
the time to be set to the nearest second. 
The third button is used for displaying 



the seconds mode. When this button is 
depressed, the hours and minutes are 
cleared, so that only the seconds are dis¬ 
played. Depressing the button again re¬ 
turns the display to the hours and minutes 
mode. 

Deltatron Microsystems is represented 
exclusively in Australia by Landshire In¬ 
dustries, Park Regis, Suite 272, 27 Park 
Street, Sydney, NSW 2000. Telephone: 


61 4519. 


Pipeline communications 
contract to AWA 

AWA Engineering Products Division 
has been awarded a contract worth 
approximately $500,000, to provide a VHF 
vehicle communications system for the 
Moomba to Sydney natural gas pipeline 
project. 

The AWA system will form part of the 
$6 million micro-wave radio communi¬ 
cation network being provided by the 
Australian Post Office specifically for 
monitoring and controlling activities along 
the length of the pipeline. 

Fifty base-stations between Moomba 
(South Australia) and Sydney, together 
with equipment installed in vehicles, will 
provide communication facilities between 
the pipeline operations control depots at 
Cobar, Young, Sydney and maintenance 
vehicles along the route. 

Other equipment included in the AWA 
contract provides for communication in¬ 
stallation in aircraft which will period¬ 
ically check the pipeline from the air, and 
UHF link equipment for telemetry data 
from sites along lateral pipelines to Lith- 
gow and Wagga Wagga. 

The project is expected to be completed 
by December 1975. 


US TV manufacturers 
focus on digital tuners 

The current slump in television sales in 
the US is providing TV manufacturers 
with the time and impetus to examine new 
approaches in systems and components 
design. Activity is currently focussed on 
a device which has interested TV manu¬ 
facturers for some time, and which repre¬ 
sents a potentially vast component market 
— the digital TV tuner. 

Several companies are currently active 
in the digital TV tuner field, and two 
alternative versions have already been 
developed with a view to 1976 markets. 
The first unit is the result of a joint 
development program undertaken by the 
British firm Plessey Semiconductors and 
the US firm National Secmiconductor. 
Both Plessey and National components 
are used in the new digital tuner kit, Ples¬ 
sey supplying the UHF frequency divider 
circuit, and National the large-scale in¬ 
tegrated MOS circuit. 

The version now being shown to poten¬ 
tial customers consists of 16 ICs available 
off the shelf, and carries a price tag of 
just under $30. However, TV manufac¬ 
turers have indicated that to be viable the 
tuners would have to retail for less than 
$ 20 . 

Plessey and National have a potential 
competitor of note, however. Fairchild has 
developed its own digital TV tuner and, 
according to Fairchild staff engineer Eric 
Breeze, the new tuner is being evaluated 
by “many of the major TV manufac¬ 
turers.” 

The Fairchild tuner kit consists of 33 
ICs, and also retails for just under $30. 
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Dick Smith Ele 


faniast/e FMTuaer 


"Very good value indeed" Neville 
Williams , Electronics Australia, Feb. 75 


Only $75 — 



Don't take our word for it, see the review in Feb. E.A. The Echosound Tuner is 
incredible value for money. Has separate AM and FM front ends. 10 transistors 
and 14 diodes. Covers FM 88 to 108 MHz AFC, 60db S/N, 35 db sepn. 600mV 
output AM 535 to 1605kHz, ferrite rod antenna. Features multiplex adaptor 
complete with built-in stereo indicator. 240V operation. Complete in Walnut 
case. Guaranteed for 12 months. Such has been the demand that we are air¬ 
freighting them in. Don't miss out at only $75.00 (P & P Free). 


FM ANTENNA SPECIALS 

Manufactured bv Hills (need we say more?) 3 element 
$12.05. Long range 7 element $29.55. (Both road 
freight on). 

'600' Regulated power supply delivers 3A 

(5A peak) at 12V. Ideal for running car radios etc. off 
domestic power. On-off switch, neon indicator, 7mV 
rms ripple etc. Great value at only $32.00. 


FM splitter. This one is a beauty. Splits incoming 
300 ohm TV aerial lead giving outlet for FM tuner. 

In fact 3 outputs TV VHF, TV UHF and FM. Fits on 
back of TV set. Great value at $3.50 



fc m 


TK700 Cube speakers handle 10W with a response 
that has to be heard to be believed. Has 8 ohm full range 
5" speaker with l 1 /^" voice coil throw!! Response from 
45 to 18kHz thanks to huge 3" magnet yet measures only 
6" cube. Available in red, black or white (specify). 

Ideal extension or 4 channel rear unit or for budget hi-fi 
Only $14.95 each (P & P freight on) ; < 


Huge Savings on Special 
D.S.E. "EICO" Transformers 

Manufactured for Dick Smith Electronics. 

Full satisfaction guaranteed. 

DSE 2851 240V AC at 12.6V at . 15A 

centre tapped 

Normally $6.50 Special $3.50 P&P 50c 

DSE 2155 240V AC to 6.3, 7.5. 8.5, 

9.5, 12.6, 15V at 1 amp - 
an ideal multi purpose 
power transformer. 

Normally $6.50 Special $4.75 P&P 50c 

DSE 6672 240V AC to 30, 27.5, 24, 

20, 17.5, 15 or 30V C.T. at 
1 amp. 

Normally $11.00 Special $6.50 P&P $1 

DSE GIL-2 240V AC to 18 volts at 

6 amps. Designed for 13.8 
volts DC power supplies 
and battery chargers - new 
*'C" core type. $14.50 
P & P $1. 



$3.50 

$0.75 

$6.50 


TREMENDOUS LOW PRICE WALKIE TALKIE OFFER 
CONTACTCT10 

Remember the famous Midland 13700 units in our last year's catalogue? 
We sold thousands of these units (and no wonder when you read the 
spec). The Midland is no longer available but we have located an 
absolutely IDENTICAL Unit. ONLY THE NAME HAS CHANGED. 
Check these features: 

.Provision for 2 channels (27.240MHz or 27.880 MHz). Tuned RF stage. 
One microvolt sensitivity. Mute control. Calling tone. Heavy duty aerial. 
Maximum power allowable. PMG APPROVED (licence required). 
Transmitter effectively converts its 1W output power into a high ratio 
output power by high level push-pull class B modulation. Rugged case. 
Supplied with one set of crystals (specify frequency). Other frequency 
available at $4.50 a pair. 

Range: up to 10 miles depending on terrain 

up to 50 miles over water 
Frequency: 27.240 or 27.880 MHz 
Freq. Stab: 0.005% 

Tx: Crystal controlled 1W 

Rx: Crystal locked superhet ^ 

Antenna: 13 section telescopic 

Power: 8 x 1.5V UM3 cells 

Size: 8V* x 3V* x 1%" 

Weight: 25 oz 

We have the Contact CT10 at the same, YES SAME price as our old 
catalogue. It must be the cheapest, 1 Watt, fully approved unit in 
Australia at ONLY $39.95. Buy 5 or more and save $2.00 on each unit 
at only $37.95 (P&P $2.00 per unit). 


$39.95 


M INI-MULTI-LIGHTMETER 


$8.50 


This is a great idea. You get a basic multimeter with a 
scale marked in lux. Simply spend an extra $6.00 on 
the special lux probe and you have a light meter 
measuring from 10 to 5000 lux (midscale 300lux). 
Normal ranges: Vdc 10, 50, 250, 1000; Vac 10, 50, 
250, 1000; Adc 1mA, 100mA Ohms 150k. Basic 
instrument offers 1000 ohm/V, mirror scale. 11 
ranges. Highly recommended but hurry orders for lux 
probe as only 50 available. 
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AM+FM DIGITAL CLOCK RADIO $45.00 

Makes an excellent gift. Clock will switch on the 10 
transistor, 9 diode radio at any time, switch off at any 
time up to 60 minutes after setting 'sleep' switch (how 
lazy can you get?). You can wake up to music or 
buzzer then press snooze button for an extra forty 
winks. Covers AM 530 to 1630 kHz; FM 88-108MHz. 
Sankyo clock movement. (P&P $2.00). 



SAMS BOOKS 

Huge new shipment in. If you missed out 
order NOW. 

ABC of Antennas 20010 $4.00 

ABC of Electricity 20256 $3.50 

ABC of ICs 20823 $4.00 

ABC of Short Wave Listening 20797 $4.00 

ABC of Transistors 20440 $4.00 

CB Radio Servicing Guide 20722 $5.25 

Solid State Servicing 20888 $6.25 

Practical Transistor Servicing 20314 $6.00 

RTL Cookbook 20715 $7.00 

Understanding 1C Op-Amps 20855 $5.25 

ABC of FETs 20789 $4.00 

Basic Electricity and Electronics 20932 $7.90 

Security Electronics 20767 $5.75 

Reference Data for Radio Engineers 20678 $26.00 

ABC of SCRs 20124 $4.00 

How to repair small appliances 20041 $4.50 

Electronic experiments and projects 20194 $4.00 

Electronics for the beginner 20664 $5.50 

Inertial Guidance Systems 20605 $6.50 

ABC of Avionics 20764 $5.00 

Record Changer Servicing Guide 20730 $5.50 

FM Multiplex for Stereo 20910 $6.50 

99 ways to improve your SWL 20911 $5.50 

ABC of Industrial Electronics 20913 $5.50 

How to wire extension Hi Fi speakers 20935 $5.50 

Audio Cyclopedia 20675 $39.00 


DICK SMITH WHOLESALE PTY LTD 


Head Office and Mail Orders to 160-163 Pacific Highway, Gore Hill NSW 2065 Telephone 439 5311 

Also-at 361 Hume Highvvay, Bankstown (100yds from Chapel Road) 

Tel 709 6600 P&P 50c unless otherwise sfbted. 



































ctronics Centre 


Super IC-12 


Bookworms 

Corner 



Chew your way through some J 
of these (most are 1U 
in paperback form 
so are excellent 

value). P & P 50 cents unless stated. 

Hew PAL Book 

At last an Australian PAL book 
PAL Colour TV for 'Servicemen by 
Cook, Wren 248p $15.00. This is a 
must. Written by an Aussie, this is the 
best book on Aussie PAL (and N.Z. too). 

Assumes B & W experience and covers 
theory in a not too technical way. 

Practical approach to solid state and 1C 
circuits. Very thorough with heaps of 
diagrams, many in colour. Well written 
by a man with 30 years experience who 
set up training courses here. 

Projects and Circuits from Electronics 
Australia $2.00. lt*s a beauty, all the 
popular tried and tested circuits from 
EA: Reaction timer, tape amp, bongos, 
microradio, train controller, tuner, 
novelties etc. etc. There’s over 30 
projects and 11 2 pages for only $2.00. 

COLOUR TELEVISION THEORY 

G. Hutson, 326 pages. This book assumes 
the reader to have a working knowledge 
of monochrome television principles. It 
deals almost exclusively with the PAL 
system, but a chapter is devoted to the 
NTSC system. The text begins with an 
easy read chapter on "light’’ physics to 
give the reader a basis on colour mixing, 
chromaticity diagrams etc.; the 
principles are dealt with step by step in 
an easy to understand form. Practical 
circuitry and diagrams accompany the 
text, to give an interesting explanation. 

Colour plates are included to show 
relevant colour information. A chapter 
is devoted to transmission, and describes 
the difference between PAL, NTSC, and 
SECAM. In all, a complete, thoroughly 
absorbing easy to read text. This book is 
not only a must for all television tech¬ 
nicians but of enormous interest and 
value to all interested in colour television. 

We are getting entire Australian shipment, 
so this book is virtually available only 
from us. $1 2.50. 

DON'T FORGET 

HAM NOTEBOOK 

A continual best seller, HAM NOTE¬ 
BOOK in just a few short months has 
well established itself as an important 
part of any amateur’s library. 

This book is taken from the best of HAM 
RADIO’S popular Ham Notebook section 
and has a wide variety of short ideas and 
projects on virtually every phase of 
amateur radio. $4.50. 

HOW THINGS WORK VOLUME 2 
OUT NOW $5,951 

Another 600 pages of easily understood explanations of 
machines. Volume 1 has been a sell out. Now Volume 2 
tells you about a whole lot more — how colour TV is 
transmitted, why is dry cleaning called dry, how does a 
computer compute. Ideal for the layman and anyone with 
inquisitive kids. Covers the simplest household gadget 
through to radar and jet engines. 

We have special stocks of both volume 1 and 2 at S5.95 
each or get the pair for $11.50 (P & P SI .10 per volume 
$1.5 0 pair ). 

A MUST FOR ALL RADIO OWNERS 

The World Radio—TV Handbook is the complete 
directory of radio and TV. 400 pages give complete 
and exact information op every transmitting 
station in the world. Constant reference book for 
Shortwave listeners, DX-ers as well as professional 
users. Recommended by Radio Australia S6.50. 




High fidelity Monolithic 
Integrated Circuit 
Amplifier 

The Sinclair miracle 1C amplifier has an output of 6W 
(RMS). That's 12W peak into 8 ohms. It was always a 
popular amp when we were selling them a few years 
ago at $8.00. Offers very low distortion and freedom 
from thermal runaway. A special pack of parts to 
complete the amplifier is available. Operates from as 
low as 8V into 3-15 ohms. 


Specification; 

Output power 

Frequency response 

THD 

Supply 

Load 

Input 

Power Gain 
Input sensitivity 






6W RMS continuous 

5Hz to 100kHz 

less than 1% (typical 0.1%) 

8 to 28V 

3 to 15 ohm 

250k (variable) 

90db after feedback 
30m V 



Project 80 FM tuner 

■4 and stereo decoder 


Supplied complete with FREE silver plated, silk 
screened circuit board and huge 36 page (yes 36) 
manual covering all aspects of operation (Manual 
alone worth $1.50). 1C 12 only $6.90. All components 
needed to make basic amp normally $2.50 special at 
$2.00 extra. Remember we were selling 1C 12's at 
$ 8 . 00 !! 



US RADIO AMATEUR CALLBOOK 

lists 283,000 K and W calls in over 600 
pages. Covers all States and US citizens 
overseas $9 (P&P75c). 

FOREIGN RADIO AMATEUR 
CALLBOOK is the companion volume 
listing over 2 1 1,000 amateurs outside 
USA. Also has a useful selection of info. 
Over 4 00 pages give full address informa¬ 
tion. $9 (P & P 75c). 


Hwin dual varicap tuning • On the decoder, s 
4 pole ceramic filter state stereo indicating 

switchable A.F.C. beacon. 


Mono FM Tuner 


LOW COST AUDIO AMP MODULES 

Fully wired, tested and guaranteed. 

The ALIO, AL20 and AL30 units are similar in their 
appearance and in their general specification. However 
careful selection of the plastic power device has 
resulted in a range of output powers from 3 to 10 
watts R.M.S. 

The versatility of their design makes them ideal for 
use in record players, tape recorders, stereo amplifiers, 
and cassette and cartridge tape players in the car and 
at home. 



PARAMETER 

CONDITIONS 

PERFORMANCE 

HARMONIC DISTORTION 

Po = 3 WATTS f = 1 KHz 

0.25% 

LOAD IMPEDANCE 

- 

8-16 ohm 

INPUT IMPEDANCE 

f 1 KHz 

100 kohm 

FREQUENCY RESPONSE ±3dB 

Po = 2 WATTS 

50Hz—25KHz 

SENSITIVITY for RATED O/P 

V8 = 25V. R18 f = 1 KHz 

75mV. R.M.S. 

DIMENSIONS 

- 

3" X 2Vi" X 1" 


The above table relates to the ALIO, A L 20 ! and- AL30 modules. 

The following table outlines the differences in their working conditions. 


PARAMETER 

ALIO 

AL20 

AL30 

Maximum Supply Voltage 

25 

30 

30 

Power output for 2% T.H.D. 

3 watts 

5 watts 

10 watts 

(RL = 8ohm f = IKHz) 

R.M.S. Min. 

R.M.S. Min 

R.M.S. Min. 

NORMAL PRICE 

$13.00 

$15.00 

$16.00 

OUR PRICE 

$9.90 

$10.90 

$11.90 


STOP PRESS FREE NEW EDITION in April E A! 






























How the ABC 
converted to colour 


The conversion of its nation-wide television broadcasting facilities to 
colour provided the ABC with the most complex and challenging task 
since its formation. This article takes a look at the goals set by the 
ABC before C Day this month, gives details of the overall colour conver¬ 
sion plan, and describes the progress made thus far. 

by GREG SWAIN 


In February, 1972, the Federal Govern¬ 
ment announced its decision that colour 
television would be introduced into Aust¬ 
ralia, commencing 1st March, 1975. The 
decision involved the conversion of the 
existing VHF system to colour using the 
PAL system, the system to be used having 
been determined at an earlier date. No 
plans were given for extending the televi¬ 
sion service into the UHF band. 

Following the Government’s decision, 
the ABC announced its intention to pro¬ 
vide a substantial colour service from 1st 
March, 1975, from its seven capital city 
studio centres in Sydney, Canberra, Mel¬ 
bourne, Brisbane, Adelaide, Perth and 
Hobart. The conversion of its television 
facilities to colour is the largest single 
project undertaken by the ABC, and in¬ 
volved the modification or replacement 
(mostly the latter) of all its vision, dis¬ 
tribution and pulse equipment, and much 
of the videotape and telecine equipment. 


In addition, studio facilities had to be 
re-designed for colour production. 

The ABC’s overall plan for the conver¬ 
sion of its TV studio centres to colour is 
operating in two phases. Phase 1, sche¬ 
duled for completion on March 1, 1975, 
covered those facilities necessary for initial 
colour operations. This work included: 

• the conversion to colour of all the cen¬ 
tral apparatus facilities and a significant 
proportion of the telecine and videotape 
facilities in the main studio centres in 
Sydney, Melbourne, Brisbane, Adelaide 
Perth, Hobart and Canberra; 

• the conversion of one of the two major 
production studies in both Sydney and 
Melbourne; 

• the conversion of the presentation/news 
studios in Sydney and Melbourne (two in 
Sydney and one in Melbourne); 

• the conversion of one production studio 
each in Brisbane, Adelaide, Perth, Hobart 
and Canberra; 


• the provision of 7 four-camera colour 
OB vans for Sydney (2), Melbourne, Bris¬ 
bane, Adelaide, Perth and Hobart. The 
two vans based in Sydney also serve Can¬ 
berra; and 

• the provision of a colour standards con¬ 
verter for Sydney. 

Phase 2 of the ABC’s colour conversion 
program is to be carried out between 1975 
and 1978, and covers the conversion of 
the remainder of the facilities in the 
centres listed above, and the conversion 
of three smaller regional centres in Dar¬ 
win, Rockhampton and Townsville. The 
ABC’s studios in Darwin emerged rela¬ 
tively unscathed from the recent cyclone 
that devastated the city, and plans for the 
colour conversion are, at this stage, to 
proceed as normal. 

In order to avoid duplication of effort 
in systems design and installation plan¬ 
ning throughout the various centres, 
specific projects were allocated on a state 
basis. This has resulted in a substantial 
measure of standardisation of colour in¬ 
stallations, particularly in Brisbane, Ade¬ 
laide, Perth and Hobart, and between 
Sydney and Melbourne. 

The complete engineering installation 
schedule was programmed in PERT (pre¬ 
view evaluation review technique) form 
into a computer to provide a guide on 
the progress of the total conversion pro¬ 
gram on a state and federal basis. This 
enabled a regular check to be made on 
danger points in the program. 

Based on 1972 figures, the cost for the 
colour conversion equipment alone was 
estimated at $21 million. Of this, it was 
estimated that some $14 million would be 
spent by C Day, 1st March, 1975. These 
costs do not include installation costs, 
training costs, planning and administra¬ 
tion costs etc. 

Obviously, the training of technical 
personnel formed an important part of the 
overall colour conversion program. These 
training courses consisted of technical 
courses put together by training officers, 
together with various maintenance courses 
conducted by equipment suppliers. In ad¬ 
dition, as the conversion of each of the 
main facilities was completed, they were 
used for familiarisation training before 
being fully committed for operations. 

Training was carried out on a rotational 
basis, with Sydney serving as the main 
training centre. Key staff from the other 
capital centres were progressively brought 
to Sydney for training and familiarisation 












These two photographs show the sound and vision mixing control rooms in Studios 
23 (top) and 24 (bottom). Both studios were completed well before C day. 


courses. On their return, these personnel 
were engaged in the acceptance and in¬ 
stallation of colour equipment at their 
various centres, and helped train other 
local staff. In the first instance, local 
training was carried out using basic sets 
of colour test equipment and was followed 
up with further practical training on co¬ 
lour equipment as it became available. 

Conversion of the transmitters and stu- 
dio-to-transmitter links to colour is the 
responsibility of the Australian Post Office 
(APO). At the time of writing, all trans¬ 
mitters and associated translators in Vic¬ 
toria, Queensland and Tasmania are now 
colour operational. In New South Wales, 
South Australia and Western Australia 
most of the regional transmitters as well 
as the capital city transmitters have been 
converted. Further regional transmitters 
will be added to the colour network as 
installation work proceeds. 

All seven OB vans ordered by the ABC 
have been delivered, and the last of these 
is expected to be commissioned by mid 
March 1975. These units comprise three 
Marconi vans, each equipped with four 
Mark VIII cameras; three Pye/Philips 
vans, each equipped with four Philips 
LDK5 cameras; and one Fernseh van 
equipped with four KCU-40B cameras. 
The Fernseh van will be based in Perth. 

Last December, the author was privi¬ 
leged to tour the ABC’s Gore Hill complex 
in Sydney to inspect the work undertaken 
in the colour conversion program. The 
task facing technical personnel has been 
massive, and it is probable that only a 
personal tour would allow one to appre¬ 
ciate the extent of the program. Although 
there have been some hold-ups, mainly 
due to equipment delivery delays, most 
of the work in progress at that time was 
proceeding according to schedule with 
every indication that the goals set for C 
Day would be achieved. 

The two small news/presentation stu¬ 
dios, studios 23 and 24, had already been 
completed, and in fact had been in opera¬ 
tion for over 12 months. These were com¬ 
pleted early in the conversion program to 
allow colour transmissions of news pro¬ 
grams etc on a limited basis since last 
October. These studios were also used as 
the venue for colour familiarisation work¬ 
shops for senior production and technical 
operational staff, before going into 
production. 

Both studios at present feature two 
Fernseh KCU-40 cameras, although it is 
planned to upgrade the number of cam¬ 
eras to three in the near future. Studio 
23 is equipped with a Datalite “100” digi¬ 
tal memory lighting control system. A data 
display on a conventional monitor screen 
indicates the status of the lighting. Similar 
lighting control equipment will be 
installed in studio 24 in due course. 

'Each studio incorporates an RCA vision 
mixer and a Central Dynamics video 
switcher. A Studer sound control console 
is incorporated into studio 23, whilst an 
Astor console is used in studio 24. 


At the time of the author’s visit in De¬ 
cember, Studio 21 was still in the throes 
of conversion. However, the bulk of the 
work had been carried out, and engineers 
were confident that this studio would be 
in production well before C Day. The 
ABC’s second large production studio, 
studio 31 in Melbourne, has been in 
operation since September last year. 

The equipment installed in Studio 21 
is impressive in anyone’s language. 
Equipped with four Marconi Mark VIII 
cameras, the studio occupies some 460 
square metres. The three elevated pro¬ 
duction control rooms ajoin one end of 
the main studio area. These are the main 
production control room, the sound con¬ 
trol room, and the technical control room. 

One interesting point here is that the 
camera control operator does not look 
directly into the main studio area. Instead, 


camera control is effected by viewing a 
preview monitor. This procedure differs 
from that used previously in monochrome 
production work. 

The lighting control facilities for studio 
21 are also placed in the technical control 
room. The equipment employed is a com¬ 
puterised system supplied by Rank Strand 
(Aust), into which can be pre-programmed 
intensity level information for the auto¬ 
matic control of groups of lights. All in¬ 
tensity level control, processing and 
storage is carried out through an 8-bit code 
which provides 255 discrete levels between 
zero and full intensity for each channel. 

The studio area itself is equipped with 
approximately 180motor-operated bat¬ 
tens, each 1.22 metres long. When setting 
the lighting pattern, the battens can be 
raised or lowered from any point on the 
studio floor using a small digital control 
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Career 

Opportunities for 

COLOUR 

TECHNICIANS 

Large international marketing organisation with offices in all 
states invites applications from experienced Television Tech¬ 
nicians with some knowledge of colour. 

Company specialises in colour television only and has large 
comprehensive national sales and service network. 

Opportunities exist now in Sydney, Melbourne, Brisbane, 
Adelaide and Perth. 

For Sydney, workshop technicians are required to work at 
area service centres located at Pagewood, Rydalmere and 
Greenwich. 

The Brisbane area location is at Albion, Melbourne at Rich¬ 
mond, and Perth at North Perth. 

Field Technicians are required to operate from area service 
centres and will be provided with suitable vehicles. 

• Training will be provided. 

• Colour work only. 

• Best salaries in industry. 

• Immediate life cover and superannuation after 
qualifying period. 

• Successful applicants may be brought to 
Sydney for training. 

• Within reason candidates may choose area 
location. 

For an interesting career opportunity apply: 

Mr. "Berry" Beresford, TRIDENT TELEVISION PTY. LTD. 
152 Bunnerong Road, Pagewood 2035 (Phone: 349-8888) 

trident colour ‘ 
television = 
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ABC Colour Conversion 



At left , remote camera control and lighting control facilities 
in Studio 24. Above shows Ampex colour VTR. 





unit connected via a flexible lead and wall 
socket to the motor control mechanisms. 

The main production control room is 
centrally located between the technical 
control room and the sound control room. 
A Grass Valley Inc video switcher with 
full signal monitoring capabilities is used 
here, together with Barco 20" monitors. 
Full talkback facilities have also been 
provided. 

Sound control facilities consist of a 40- 
channel sound mixing console manufac¬ 
tured by Quad Eight, a Californian com¬ 
pany. Designed around standard modules, 
this unit was custom made to ABC speci¬ 
fications. 

The central apparatus room which con¬ 
trols network switching and program dis¬ 
tribution for recording or transmission 
purposes has been completed and in 
operation for some time now. A great deal 
of the work here involved re-cabling to 
studio, telecine and videotape areas, as the 
original cables were inadequate for colour 
purposes. 


Installation of the telecine and video¬ 
tape equipment in Sydney is running be¬ 
hind schedule and will not be completed 
for some months to come. However, suf¬ 
ficient progress in this area has been made 
to permit a “patch” type operation until 
the installation of this equipment is fina¬ 
lised. 

The equipment involved here comprises 
two Rank Cintel 16mm units, two Fernseh 
16mm units, a Fernseh 35mm unit, a Rank 
Cintel slide scanner, and an EDS caption 
scanner. The video tape machines were 
designed and manufactured by Ampex, 
USA. 

Hold-ups in this area were mainly due 
to the late delivery of primary and an- 
cilliary equipment. However, all studio 
centres in Phase 1 of the colour conversion 
program (including Sydney and other ca¬ 
pital city areas) were due to have some 
colour film and videotape facilities oper¬ 
ational well before C Day. 

In company with the installation of 
equipment, extensive building alterations 


were necessitated by the conversion pro¬ 
gram. This not only involved -building 
alterations to studio areas, but also the 
construction of elevated floors so that 
cable runs could be accommodated on top 
of the old floor level. The air-conditioning 
equipment also had to be extensively up¬ 
graded. 

To facilitate the exchange of colour 
television programs with broadcasting or¬ 
ganisations in such countries as the United 
States, Canada and Japan, it was essential 
that a standards converter capable of con¬ 
verting 525/60 NTSC colour signals to the 
Australian 625/50 PAL standard be in¬ 
stalled. The unit purchased by the ABC 
is the Fernseh NC56P40, which uses two 
interlocked electro-optical converters, 
each having a picture tube and a pick-up 
tube. One converts the luminance signal, 
the other the chrominance signal. Four 
pushbuttons provide the following com¬ 
binations: NTSC/PAL, PAL/NTSC, 
NTSC/NTSC and PAL/PAL. 

The ABC has also indicated its interest 
in the development of digital colour stan¬ 
dards converters in Japan and the UK. 
However, suitable equipment of this type 
is not yet in commercial production. 

Obviously, the colour conversion pro¬ 
gram has not been without its difficulties, 
not the least of which was the maintenance 
of normal monochrome transmissions 
whilst equipment installation and building 
alterations took place. As mentioned 
above, equipment delivery delays also 
caused problems, necessitating the re-dis¬ 
tribution of some equipment to meet test 
transmission deadlines last October. 

Taken overall though, it would appear 
that the major goals set by the ABC for 
C Day have been achieved. The stated 
intention of the Commission was that all 
programming after 6 pm each day from 
C Day onwards be in colour. By the time 
you read this we should be in a position 
to judge the results of their efforts over 
the past three years. $ 
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Rank introduces 
the RX400 Telecopier 


Facsimile transmission networks have been successfully operated in 
Britain, Europe, the Soviet Union and the United States for more than 
two years now, and with soaring costs for postal and special messenger 
services, it is inevitable that such methods will find wide application 
in Australia. It was with interest, then, that we noted the recent in¬ 
troduction into Australia of the Rank Xerox RX400 Telecopier facsimile 
transceiver. 


A compact desk-top unit, the Rank 
Xerox RX400 Telecopier is suitable for 
the transmission and reception of written, 
typed and graphic data over both public 
switched and private telephone lines. The 
unit has been approved by the Australian 
Post Office and the International Tele¬ 
graphic and Telephone Consultative 
Committee (CCITT). This means that 
Australian Telecopier users will also have 
access to an existing network of Xerox 
facsimile transceivers operating in a 
number of countries throughout the world. 

Rank Xerox executives see the Tele¬ 
copier as particularly suited to Australian 
business communications needs. They 
point out that although commercial and 
manufacturing centres in Australia are 
separated by great distances, all are linked 
by telephone communications. Since the 
machine can be used on both public tele¬ 
phone lines and private wire circuits, the 
market for facsimile transmission services 
is limited only by the growth of demand 
for “instant” graphic communications 
capability. 

Facsimile transmission offers several 
advantages as compared to conventional 
telex communications systems. First, the 
original document need not be transcribed 
for transmission, thus eliminating the 
possibility of error during transcription. 


Errors during message transcription by the 
recipient are also precluded. Secondly, it 
is possible to transmit graphic material in 
its original form, a feature which is par¬ 
ticularly important for time-vital graphic 
formation. 

Operating principles of the RX400 
Telecopier are quite straightforward. In 
simple terms, signal pickup is by means 
of a phototransistor sensor which responds 
to changes in the intensity of reflected 
light from each element of the document 
as it is scanned on a rotating drum. The 
signal output from the phototransistor is 
amplified and passed to a feedback con¬ 
trol amplifier which provides further am¬ 
plification and automatically adjusts the 
video signal to reduce document image 
background to white. 

The output signal voltage derived from 
the feedback amplifier is used to control 
the frequency of an oscillator stage. From 
here, the resultant frequency modulated 
signal is fed to the transmit amplifier, the 
output level of which can be adjusted to 
meet the injection level requirements of 
postal authorities. 

Output from the transmit amplifier is 
in the form of a square wave which is 
filtered so that all output frequencies are 
within the correct bandwidth for connec¬ 
tion to the telephone line. The resultant 


signal is coupled to the telephone line by 
an isolating transformer. 

At the receiving end, the incoming sig¬ 
nal is band-limited by a filter, after which 
it is amplified and limited before passing 
to a demodulator stage. The demodulated 
signal is used to control the amount of 
current passing through a stylus which is 
in contact with a special electro-resistive 
paper. By using identical drum speeds and 
scan rates in the sending and receiving 
units, a facsimile of the original document 
is produced as stylus current passes 
through the paper, exposing various 
shades of grey and black. 

The image on the receive paper is re¬ 
produced in the same position as that 
shown on the original document. This is 
accomplished by positioning the drum and 
stylus in the receiving unit in the same 
position relative to each other as the drum 
and the scanning optics in the transmitting 
unit. This positioning process is called 
“phasing”, and is accomplished during the 
first few seconds of each transmission. The 
phase relationship thereafter is main¬ 
tained by the identical speeds of the 
drums, controlled in turn by individual 
crystal controlled oscillators in each unit. 

The equipment itself is simple to use, 
and operator training is minimal. There 
are two main controls only, these being 
a send/receive selector, and a line key 
which is located either on the transceiver 
or on the associated telephone, dependent 
on the country of installation. Two other 
controls are provided, namely a selector 
switch for a vertical scan pitch of 96 or 
64 lines per inch (3.78 and 2.52 lines per 
mm), and an electrical supply isolation 
switch. The transceiver will accept docu¬ 
ments up to A4 size. 

Overseas, the RX400 Telecopier has 
found a wide variety of applications in 
industry and in government services. For 
example, printers and newspaper offices 
in several European countries are sending 
and correcting proofs by Telecopier. And 
in Sweden, a hospital group is using a 
network of Telecopier transceivers for 
high speed reporting of pathology test 
results between laboratories and hospitals. 

In Britain, a company which specialises 
in high-speed translations for businessmen 
has installed several Telecopier tran¬ 
sceivers to improve “turn-around” time on 
complex translations and offer better ser¬ 
vice to clients. Three transceivers are in 
use—two in London and one in Swit¬ 
zerland. Banks and stockbrokers are also 



The Rank Xerox RX400 Telecopier is both compact and simple to operate. 
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An interior view of the RX400 Telecopier. All components are readily accessible. 


making use of facsimile transceivers to 
speed up the flow of information on 
international money market transactions 
and share price fluctuations. 

Perhaps one of the most dramatic 
applications of the Telecopier is its use 
by the Swedish ice-breaker authorities. 
Five Swedish ice-breakers are equipped 
with Telecopier units for sending up-to- 
the-minute changes of ice patterns in the 
Baltic Sea. 

These “ice-maps” are transmitted by 
Telecopier to headquarters in Stockholm. 
There, reports from Swedish and Finnish 
ice-breakers are co-ordinated and used to 
plot the quickest, safest and most eco¬ 
nomic routes for commercial shipping on 
passage through the Baltic. 

Swedish authorities decided that fac¬ 
simile was the answer to the previous 
time-consuming and error prone method 
of transmitting ice and weather data from 
ship to shore by radio telephone links. The 
radio telephone links are, of course still 
used. However, results are now printed 
out in graphic form rather than as a long 
list of latitudes and longitudes. 

Rank Xerox executives responsible for 
marketing the Telecopier in Australia 
foresee a heavy demand for both inter-city 
and intra-city facsimile transceivers. Since 
the machine is capable of transmitting 
documents up to A4 size in four minutes, 
communication by Telecopier for time- 


vital information makes good business 
sense. Even detailed drawings and plans 
and poor quality originals, where high 
resolution is required, can be transmitted 
in as little as six minutes. Portions of 
documents can be transmitted in a matter 
of seconds. 

Obviously, facsimile transmission is 
faster and more secure than either mail 
or express courier service, and may 
eventually lead to a reduction in depen¬ 
dence on these services for time-vital 
document communication. Rank Xerox 
says it will be seeking installation of the 
Telecopier in a variety of business areas, 
particularly those where the relaying of 
information regarding sales orders, spare 
parts, artwork, etc., is now carried out 
by telephone, telex, mail or courier. 

This article is based on information 
supplied by Rank Xerox (Aust.) Pty Ltd, 
1 1 1 Pacific Highway, North Sydney, 
NSW 2060. 


IDEAL FOR THE HOBBYIST 

PROJECTS & CIRCUITS 

Contains 35 of the top projects featured 
in Electronics Australia, condensed 
into one handy volume. Price $2.60 
posted. 


Know 

Where 
You are 
Going 

Choose a career in the field of 
Electronics — the Nation's most 
progressive and fastest expand¬ 
ing industry. 

Advancement in this modem 
science demands technical 
ability, a sound knowledge of 
basic principles and applications. 
You can master the subject by 
training at the Marconi School, 
and be ready to grasp the oppor¬ 
tunities that occur in the various 
branches of Radio Technology. 

BROADCASTING 

A thorough grounding is avail¬ 
able to students in the broad¬ 
casting field, leading up to the 
P.M.G. Broadcast Station 
Examination. 

COMMUNICATIONS (Marine) 

An extension to the Broadcast 
Operators course and extending 
into the fields of Navigation Aids 
and Electronic Devices used in 
mobile communications as re¬ 
quired by the P.M.G. Certificates 
of Proficiency. 

APPLIED SERVICING 
Comprehensive training in the 
maintenance and repair of radio 
and television receivers offers 
substantial rewards to compe¬ 
tent technicians. Marconi School 
training covers all aspects of 
radio and television receiver 
circuit applications, practical 
exercises in fault finding and 
alignment procedures. 

The Marconi School Radio Servicing 
correspondence course is approved by 
the N.S.W. Apprenticeship Commission 

Classes are conducted at: 

67 Lords Road, Leichhardt. 

Day: 9 a.m. to 4 p.m. 

Evenings: 6 p.m. to 8.30 p.m. or 
by Home-Study Courses (except 
practical instruction on equip¬ 
ment). 

SEND FOR PROSPECTUS 
There Is bo obligation 

NAME. 

ADDRESS. 

MARCONI SCHOOL OF WIRELESS 
Box 218, P.0„ Loicfckartft 2040 

A service cf 

AauIgwuttS Vfcretess (Aestrelasia) LttL 
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Playmaster 145 Mixer 

In this article on the Playmaster mono-stereo mixer we continue de¬ 
scription of the circuitry and give details of construction. Comprehen¬ 
sive specifications are also featured. 


by LEO SIMPSON 

As stated in the first article, the main 
mixer board has four inputs in each chan¬ 
nel, each with an input sensitivity of 40mV 
for the nominal output level of 0.775 volts 
RMS, and an input impedance of 10k. 
When combined with the 10k level control 
of each input, the input impedance is' 
shunted down to a minimum of 5k. 

Where a higher input impedance is re¬ 
quired for a high level source such as a 
tuner, the input impedance may be simply 
increased by connecting a resistor in series 
with the input. This is done by making 
up a jumper board which is inserted into 
the mother board in place of the pream¬ 
plifier board. For example, the input 
impedance can be increased to 20k by 
using a jumper board with a 15k resistor. 
This reduces the sensitivity to 16mV for 
rated output. 

We will describe how to make a jumper 
board later, in the section on construction. 

Apart from high level sources such as 
broadcast tuners or tape recorders, 
greatly increased sensitivity is required for 
all the low level sources the mixer is likely 
to be used with. 

Accordingly, each input is provided 
with its own PC preamp board which is 
plugged into the mother board. The 
preamplifier boards use a standard copper 


pattern and circuit configuration. Circuit 
constants are modified to give the required 
gain, input impedance and frequency 
characteristic. 

Refer now to the circuit of the pream¬ 
plifier which we have designated as a “un¬ 
iversal preamplifier”. Two high-gain 
low-noise NPN transisitors are used, in 
a direct-coupled feedback pair con¬ 
figuration. 

Astute readers will notice that this cir¬ 
cuit is very similar to one following the 
mixer stage on the main mixer board. The 
voltage divider resistors in the emitter 
circuit of the second transistor, Tr9, have 
been change (from the circuit of the mixer 
board) to take into account different 
operating conditions. 

The AC feedback components are R3, 
C3, R4, C2, R2, Cl and the 1.5k resistor 
in the emitter circuit of the first transistor. 
The input impedance is varied by chang¬ 
ing bias feed resistor Rl. 

The values for the components nomin¬ 
ated above are tabulated below the circuit. 
To make each type of preamplifier, just 
refer to the appropriate values in the table. 

For a guitar preamplifier, for example, 
Rl is 100k, R3 is 33k, R4 is replaced by 
a wire link and the others (R2, Cl, C2 
and C3) are omitted. The resulting 


preamplifier has a gain of just over 20 
and an input impedance of 100k. 

Note that the input impedance of all 
the low level preamplifiers, except that of 
the magnetic cartridge preamp, is 100k. 
We have not attempted to “match” the 
input loads to the nominal impedance of 
the sources. So we have the apparent ano¬ 
maly of a 600-ohm microphone (say) 
feeding a 100k input load. 

There is no point in providing a low 
impedance load for a low impedance 
source. If the load impedance matches the 
source impedance half the signal is lost 
and residual noise produced by the am¬ 
plifying stage reduced little, if at all. For 
optimum signal/noise ratio, and amplifier 
should be arranged to provide a nominal 
high impedance load and be driven by 
a low impedance source. At the same time, 
the operating conditions of the amplifier 
should be optimised to give the lowest 
possible residual noise considering the 
source it is to be used with. In general, 
this meafis selecting the optimum quies¬ 
cent current for the first transistor in the 
amplifier. This has been done in the uni¬ 
versal preamplifier circuit, after consider¬ 
ing the variety of sources it will be used 
with. 

To make a corollary of the previous 
paragraphs: unless an audio source is re¬ 
quired to operate into a stated load (such 
as 50k for a magnetic cartridge) in order 
to obtain its rated frequency response, the 
load impedance should be considerably 
higher than the source impedance, other¬ 
wise there will be a loss of signal and a 
reduction in the signal/noise ratio. 

There are two preamplifier outputs, 
output 1 and output 2, the latter being 
fed via a 10k resistor. These two outputs 
are necessary to drive the mute board 
which is described later. Readers will also 
notice that there is no output coupling 
capacitor on the universal preamplifier 
board. This is located on the mute board 
or on the mother board. 

Readers may wonder why the frequency 
response of the low impedance micro¬ 
phone preamplifier is better at the low 
end than for all the other preamplifiers. 
This is merely a function of the feedback 
network which causes a slight “hump” in 
the low frequency response. 

Signal-to-noise ratios are quoted with 
respect to the rated output of 0.775V RMS 
and are unweighted (ie, measured with a 
millivoltmeter having a wideband re¬ 
sponse). Unless otherwise stated, the 
measurements were taken with a short- 
circuit input, ie, with the appropriate input 
jack removed which automatically shorts 
the input. In each case, connecting a typi¬ 
cal input source causes a slight degrada¬ 
tion in signal to noise ratio. 

While the universal preamplifier will 
cater for low level sources which are likely 
to be required, it will not provide for a 
ceramic cartridge. Here, we have used a 
quite different circuit. Two high gain NPN 
transistors are employed. TrlO is con¬ 
nected as a common-emitter stage with 
a high-value collector load of 100k and 



SOURCE 

Rl 

R2 

R3 

R4 

Cl 

C2 

C3 

MAGNETIC 

CARTRIDGE 

56k 

150A 

4 7k 

56k 

220pF 6VW 

056 

015 

MIC 

(HI IMP) 

100k 

— 

100k 

LINK 


- 

— 

MIC 

(LO IMP) 

100k 

150A 

100k 

LINK 

220pF 6VW 

- 

- 

GUITAR 

100k 

— 

33k 

LINK 


— 

— 


Above is the circuit and component table for the universal preamplifier boards. 
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MIXER SPECIFICATIONS: 


Eight input stereo mono mixer with 
automatic noise muting, level meter¬ 
ing, bass and treble controls and stereo 
headphone socket. All input and output 
connections are made via 6.5mm 

MIXER SECTION: 

Frequency response at nominal output: 
30Hz to70kHz between — IdBpoints; 
—3dB points at 10Hz and 150kHz. 
Tone Controls: + 1 1 dB, — 1 OdB at 
10kHz; drlOdB at 100Hz. Variable 
slope, constant turnover Baxandall cir¬ 
cuit. 

Sensitivity (without preamplifiers): 
40mV at 5k input impedance for rated 
output of 0.775V RMS. Input 
impedance may be increased with a 
series resistors in the input circuit, with 
consequent reduction of sensitivity. 
Maximum Output Signal: 5V RMS; 
with headphones connected the output 
signal clips at just above the rated 
output of 0.775V RMS. 

Output Impedance: 4.7k for stereo 
mode; 2.35k for mono mode. Output 
signal levels are halved when both 
channel outputs are connected to¬ 
gether for driving a mono amplifier. 
Headphone socket: To suit any low 
impedance dynamic phones of 8 ohms 
or more. 

Maximum control interaction-: Less 
than 0.5dB Signal-to-noise ratio: better 


than 60dB with respect to 0.775V 
RMS output. 

Distortion:-typically less than 0.04% 
at 1 kHz at rated output. 

Separation between channels: typically 
better than —50dB. 

MICROPHONE PREAMPLIFIER (for 
600 ohm microphones): 

Sensitivity: 0.3mV at 100k input 
impedance. 

Frequency response: 20Hz to 70kHz 
at — IdB points. 

Input overload: lOmV at 1kHz. 
Signal-to-noise ratio: —42dB with 
respect to rated output. 

Distortion: masked by residual noise 
but less than 0.5%. 

MICROPHONE PREAMPLIFIER (for 
high impedance dynamic micro¬ 
phones): 

Sensitivity: 2.5mV at 100k input 
impedance. 

Frequency response: 25Hzto 70kHz at 
— IdB points. 

Input overload: 95mV at 1kHz. 
Signal-to-noise ratio: —50dB with 
respect to rated output with short cir¬ 
cuit input. 

Distortion: less than 0.1% 

MAGNETIC CARTRIDGE PREAMPLI¬ 
FIER: 

Sensitivity: 3mV at 1 kHz for rated out¬ 
put; 56k input impedance. 


Frequency response: within less than 
IdB of RIAA response. 

Input overload: 90mV at 1kHz. 
Signal-to-noise ratio: —60dB with 
respect to rated output with short cir¬ 
cuit input. 

Distortion: typically less than 0.1%. 
CERAMIC CARTRIDGE PREAMPLI¬ 
FIER: 

Sensitivity: 30mV at approximately 3 
megohms input impedance. 
Frequency response: 30Hz to 70kHz 
— IdB points. 

Input overload: 1 volt at 1kHz. 
Signal-to-noise ratio: —56dB or better 
with typical cartridge connected. 
Distortion: typically 0.1 5% at 1 kHz at 
300mV input. 

GUITAR PREAMPLIFIER: 

Sensitivity: 60mV at 100k input 
impedance. 

Frequency response: 30Hz to 70kHz 
at —IdB points. 

Input overload: 140mV at 1kHz. 
Signal-to-noise ratio: —59dB with 
respect to rated output with short cir¬ 
cuit input. 

Distortion: less than 0.1%. 

MUTE: 

Max gain reduction: 30dB. 

Fast attack, slow decay. Attack and 
decay times dependent on signal 
levels. Adjustable threshold and switch 
to deactivate circuit. 


a bootstrapped bias network to give a high 
input impedance. 

A .047uF capacitor connected from the 
emitter of TrlO to the junction of the three 
resistors in the biasing network provides 
the bootstrapping. Bootstrapping increases 
the input impedance in the following way: 
Without the above-mentioned .047uF ca¬ 
pacitor, the input impedance is deter¬ 
mined by the product of the 22k resistor 
multiplied by the AC current gain of TrlO, 
shunted by the sum of the 330k resistor 
and the parallel combination of the 1M 
and 150k resistors. This long-winded ex¬ 
pression adds up to about 450k, which is 
not adequate for good bass response from 
a ceramic cartridge. 

Bootstrapping here makes use of the 
fact that the voltage gain from the base 
of a high-gain transistor to its emitter is 
very close to unity. In fact, it is typically 
0.98 or more in the stage under discussion. 
So with the aid of the .047uF capacitor, 
98% of the input signal is coupled to the 
junction of the three bias resistors. 

This drastically reduces the signal cur¬ 
rent flow in the 330k resistor. By way of 
illustration, if IV RMS was fed to the 
input of the preamplifier, the signal cur¬ 
rent flowing in the 330k resistor would 
just 2.2 microamps, without bootstrapping. 
With the bootstrapping capacitor in cir¬ 
cuit, the signal current flow in the 330k 
resistor is typically reduced by more than 


By making a slight 
alteration to the PC 
board for the uni¬ 
versal preamplifier , 
the circuit at right 
can be accommo¬ 
dated. 



CERAMIC CARTRIDGE PREAMPLIFIER 


30 times. In other words, the input signal 
“see” the 330k resistor multiplied by more 
than 30 times, or about 10 megohms. 
When combined with the product of the 
transistor’s AC gain multiplied by the 22k 
emitter resistor, we find that the boot¬ 
strapping has raised the input impedance 
to an adequate value of about 3 megohms 
or more. 

An emitter-follower stage, Trl 1, acts as 
a buffer for the high collector load (100k) 
of TrlO and thus provides a low output 
impedance for the preamplifier. Voltage 
gain of the preamp is about 4 times. 

As mentioned in the first article, auto¬ 
matic muting is provided to improve the 
apparent signal-to-noise ratio of low-level 
sources such as high or low-impedance 
microphones. This is particularly desirable 
with low impedance microphones because 


they have such a low output signal, but 
it can improve the signal-noise ratio with 
any microphone used in a noisy environ¬ 
ment. So besides accommodating the 
eight preamplifier PC boards, the 
mother board has provision for up to eight 
mute boards. In the prototype mixer, only 
four mute boards are provided; we 
imagine that this will satisfy the needs of 
most constructors. 

If all eight mute boards are required, 
the extra controls will mean a larger con¬ 
trol panel. Either this or they will have 
to be installed on the rear panel. 

Refer now to the circuit of the mute 
board. It uses three transistors and two 
diodes. As can be seen, the circuit requires 
two inputs, from 1 and output 2 of the 
associated preamplifier board. 

Basically, the circuit works as follows: 
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PLAYMASTER MIXER 


Signal is fed from the preamplifier output 
2 via a 10k resistor and 4.7uF capacitor 
to the collector of Trl4. The 680k resistor 
connected to the 19 volt supply line for¬ 
ward-biases the base-emitter junction of 
this transistor and causes its collector 
emitter path to become a low resistance 
to AC signals. 

In this way, the transistor can be used 
similarly to a FET, as an audio switch. 
Note that the transistor does not give as 
progressive a control characteristic as can 
be obtained with a FET, but this is of 
little importance in this application, since 
the muting action need not be progressive. 

To recap then, when the base-emitter 
junction of Trl4 is forward-biased, the 
collector-emitter path becomes a low re¬ 
sistance, typically 100 ohms or so, de¬ 
pending on beta. This low resistance forms 
a voltage divider with the series 10k resis¬ 
tor (which for calculation purposes is ef¬ 
fectively in parallel with the 10k mixing 
level control) to reduce the signal level 
by about 30dB, dependent upon the set¬ 
ting of the level control. In this condition, 
the preamplifier output is muted. 

In order to get the mute circuit un¬ 
muted, Trl4 must be changed from the 
low resistance state to a high resistance 
state, i.e., it must be turned off. This is 
achieved by overcoming the forward bias 
provided by the 680k resistor with a nega¬ 
tive voltage, developed by the mute am¬ 
plifier comprising Trl2, Trl3, D1 and D2. 

Trl2 and Trl3 form a complementary 
voltage amplifier stage with negative AC 
and DC feedback from the collector of 
TR13 to the emitter of Trl2 via a 10k 
resistor. Signal from output 1 of the 



Four plug-in mute boards are used in the prototype Playmaster 145 mixer. 


preamplifier is coupled fo the base of Trl2 
via a 100k resistor. 

Besides signal coupling, the 100k resis¬ 
tor also provides the required bias voltage 
for the base of Trl2 (from the collector 
of Tr9 on the preamplifier board). This 
is one of the reasons for not having an 
output coupling capacitor on the pream¬ 
plifier boards. The 100k resistor also pre¬ 
vents Trl2 and 13 from being driven hard 
into clipping when presented with a very 
loud signal. Thus it prevents a “click” 
being heard when Trl4 is unmuted. 

Trl2 and Trl3 amplify the signal and 
feed it to a half-wave “voltage doubler” 
rectifier formed by D1 and D2 which 
develop a negative voltage across the 
470uF capacitor. If the input signal to the 
mute amplifier is sufficiently high, the 


resulting negative voltage is sufficient to 
turn of Trl4, which stops it from shunting 
AC signal to the negative supply line. 

The signal threshold above which the 
mute circuit amplifier and its associated 
diodes develop enough negative voltage 
to unmute Trl4 is dependent on the gain 
of Trl2 and Trl3. This is adjusted by the 
lk switch/pot in series with the 100 ohm 
resistor and lOuF capacitor. 

When the pot, which is wired as a vari¬ 
able resistance, is set to its minimum re¬ 
sistance condition (fully anti-clockwise) 
the gain of the mute amplifier is at maxi¬ 
mum and therefore provides the lowest 
threshold for unmuting. In this condition, 
small signals will unmute Trl4. When the 
pot is fully clockwise, gain of the mute 
amplifier is at a minimum and so rela- 


OUTPUT HEADPHONE 



This is the component layout for the main mixer control board. All interconnections to this board are made via PC stakes. 
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Above is the edge connector and component layout on the "mother board. 


tively large signals are required for un¬ 
muting to occur. 

Since very low frequencies are of little 
importance to the mute amplifier, a rela¬ 
tively small capacitor, lOuF, can be used 
to roll off the low frequency response. 
Similarly, high frequency response is 
rolled off by the .OOluF capacitor in 
parallel with the 10k feedback resistor. 

When the mixer is used in a typical 
set-up it is necessary to be able to disable 
the muting circuits while gain levels are 
set. Otherwise it would be possible to step 
up to a microphone with the appropriate 
gain control fully advanced but the system 
sounding relatively quiet. As soon as you 
spoke into the mic, the system would 
unmute and then break into the ear-shat¬ 
tering howl of maximum acoustic feed¬ 
back! 

Consequently, the switch section of the 
lk pot is connected in series with the 
collector of Trl4. Rotating the switch-pot 
fully anticlockwise to operate the switch 
disables the muting function and enables 
gain levels for all channels to be set in 
the normal way. 

Having described the major circuitry 
features, we can now talk about construc¬ 
tion of the mixer. Construction can begin 
with assembly of the PC boards. Start with 
the mixer board, code 74mxl2b. 

Assembly of the mixer board is 
straightforward. !4W or resistors of 
low noise cracked carbon or metal film 


construction may be used throughout. The 
board has been designed to suit PC elec¬ 
trolytic capacitors so these should be used 
if at all possible. Three luF capacitors in 
each channel should be tantalum types as 
marked on the circuit diagram. In several 
places on the board where a 4.7uF capaci¬ 
tor is specified we have also used tantalum 
types but this is not mandatory. 

Quite a diverse range of transistors may 
be used on all the boards in the mixer. 
From a cost point of view, the TO-92 
plastic encapsulated types such as BC548, 
549, 559 are to be preferred. 

A plastic encapsulated BC137 (or 
TIP31A) is specified for the supply regu¬ 
lator transistor. This is operated without 
any heat sink. Note that the centre lead 
of the transistor must be bent to insert 
it. 

PC stakes are used for all connections 
to the board. Any type may be used, pro¬ 
vided they are a tight fit in the PC board 
holes before soldering. 

There are several wire links on the 
board. Note the two associated with the 
output to the dual meter. These are re¬ 
quired with the meter we used in the 
prototype but must be replaced with suit¬ 
able resistors if a more sensitive meter 
movement is used and/or if the rated 
output of the mixer is increased. 

Assembly of the mother board, code 
74mxl2d, is equally straightforward. 
(Continued on page 107) 


COLOUR 

TV 

SERVICING 


To help you prepare for the big rewards of Colour 
TV Receiver Servicing The Australian School 
of Electronics offers a unique Programme of 
Courses. 

COURSES: 

• Solid-state technology 

• Colour TV Receiver Servicing (Theory) 

• Fundamentals of Electronics 

• Radio Receiver Servicing 

• TV Receiver (B & W) Servicing 

• Digital Electronics 

• Digital Systems 

If you preferto study at home, enrol in the HOME STUDY 
PROGRAMME. If you prefer tHe Personal Tuition of our 
top-line Lecturers, enrol in the PERSONAL TUITION 
PROGRAMME. All students are invited to the PRAC¬ 
TICAL TRAINING PROGRAMME. For further details of 
these exciting and rewarding PROGRAMMES write 
requesting FREE BROCHURES. 


AUSTRALIAN SCHOOL 
OF 

ELECTRONICS 

45 Lexton Road 
Box Hill 3128 
Phone: 89-3674 
"THE FINEST IN 
ELECTRONIC TRAINING" 
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From basic materials or 



Above: the cabinet kit as marketed by 
Philips Elcoma. With the materials 
provided, plus a screwdriver, an enth¬ 
usiast can produce a well finished unit 
with a minimum of time and effort. On 
the right is the internal circuit, ready 
assembled on a PC board in the case 
of the Elcoma kit. 


Probably because they were reading the 
same market signs as we were, Philips 
Elcoma addressed themselves, towards the 
end of last year, to updating a series of 
complete systems using their imported 
range of loudspeakers. 

A fair amount of similar information 
had already been published by Philips 
Eindhoven and re-issued locally. How¬ 
ever, model changes, availability, etc, had 
somewhat confused the issue, making 
some kind of a re-statement necessary. 

Over the last few months, therefore, a 
number of systems have been assembled 
and re-tested locally by Philips Elcoma 
and will be the subject of a company 
release in due course. We may reprint 
some of the designs later, for the interest 
of readers, depending on circumstances. 

But learning of these local activities, we 
expressed an immediate interest in one 
of their smaller systems, having a nominal 
enclosure volume of 15 litres (0.53cu ft). 
It would obviously meet a need for an 
enclosure smaller than the 29 and 45 litre 
systems in our January issue. And, with 
the supply of components assured, there 
seemed to be good reason to co-operate 
with Philips Elcoma rather than generate 


a kit: 

A COMPACT HIFI 
SPEAKER SYSTEM 


Described here is a loudspeaker system which should appeal strongly 
to those who need compact units which are nevertheless capable of 
true hifi reproduction. A stereo pair can be built by the handyman 
from raw materials or put together from a complete system kit which 
is to be marketed by the Elcoma Division of Philips. 


by NEVILLE WILLIAMS 



yet another system—just for the sake of 
being different. 

Starting point for the new 15 litre sys¬ 
tem was one shown as “System 3A” in 
the Philips Elcoma brochure “High Fid¬ 
elity Loudspeakers and Enclosure De¬ 
signs”. It specifies a Philips woofer type 
AD 8066/W8 mounted in a fully sealed 
enclosure—the type for which it was basi¬ 
cally designed. It is mated with a Philips 
dome tweeter type AD 0160/T8 and a 
network with a nominal crossover fre¬ 
quency of 1600Hz. Impedance is 8 ohms 
and the rated power handling capacity 40 
watts. 

While startling at first glance, this latter 
figure must be discounted somewhat by 
the fact that the particular woofer, 
mounted in a sealed enclosure, is some¬ 
what less sensitive than, say, the Mag- 
navox 8-30 in a ported enclosure. In terms 
of acoustic output both would produce 
about the same level of sound when driven 
to their respective nominal power limits. 

This observation is supported by the 
curve published for the original system 
3A, which shows an upward tilt towards 
the treble end, indicating that the woofer 
is at a disadvantage relative to the tweeter. 


One of the steps taken by the local Philips 
Elcoma was to attenuate the tweeter by 
about 6dB, to cut back the excess “bright¬ 
ness” of the system and secure an overall 
balance that would be more acceptable 
to the average hifi listener. 

It was at this stage that we became 
involved in listening tests in our own lab¬ 
oratory and in a typical home situation. 
We agreed with the limitation of treble 
response but expressed some reservations 
about the basic cross-over network, which 
we felt had been over-simplified in the 
interests of economy. 

Philips accepted this criticism and came 
up with a revised network which sup¬ 
pressed the 900Hz tweeter peak more ef¬ 
fectively, gave a better looking (and better 
sounding) crossover, and a more accept¬ 
able impedance curve as seen by the am¬ 
plifier. The electrical circuit of the total 
system is as shown in Fig. 1. 

The woofer is shunted by an R/C net¬ 
work to offset its natural rise in impedance 
at the higher frequencies. Fed through a 
series inductor, the signal voltage to the 
woofer rolls off sharply above about 5kHz. 

The tweeter is fed through a 4.7 uF 
series capacitor and shunted by a 1.1 mH 
inductor, which rolls off the tweeter gently 
below 5kHz and more sharply below 
2kHz. A 5.6 and an 8.2-ohm resistor re¬ 
duce the signal actually applied to the 
tweeter and, by shunting, tend to dampen 
its natural resonance. 

No wattage rating is shown on the three 
resistors, since what you can get away with 
depends on the nature and the level of 
the program material you reproduce. Our 
own inclination is to be generous and to 
use wire wound types of 3W to 5W rating. 

In terms of voltage, the cross-over be¬ 
tween woofer and tweeter occurs at about 
5kHz but shifting the tweeter curve bodily 
upward to take into account its higher 
acoustic efficiency brings the acoustic 
cross-over nearer 3kHz. This compares 
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Fig. 3 above, adapted from a Philips publication, shows the recommended dimensions 
in millimetres for a 16-litre enclosure suitable for use at either shelf or floor level. 
The constructional method may be varied to suit individual preferences and facilities 
but the internal volume should not be altered. The design also pre-supposes the use 
of the loudspeakers specified: a Philips AD/8066/W8 woofer and an AD 0160/T8 
tweeter, both mounted and sealed from the front. The completed enclosure, pictured 
below, is the unit made up from the Phi/ips-E/coma kit, which comes complete with 
pre-assemb/ed push-in fret. 


with the published figure of 1.6kHz for 
the original Dutch system 3A. 

A point of note is that the tweeter is 
shown connected in opposite phase to that 
of the woofer. Our own experience has 
been that this is a rather debatable and 
academic course with cross-over networks 
of modest slope but Philips Elcoma chose 
to nominate this connection, consistent 
with the original Dutch circuit. 

What is the role of a system such as 
this? 

Basically, it is to provide good quality 
sound, if necessary at a fairly high level, 
in situations where larger enclosures can¬ 
not be accommodated. A pair of them 
could logically be mated with a stereo 
amplifier providing power in the range 
15-30W RMS per channel and, in these 
circumstances, they would provide a very 
generous sound. 

Again, because they are compact, not 
too expensive, and relatively “unco¬ 
loured”, they could be used equally well 
as the rear loudspeakers for a quality 
quadraphonic system. 

How would they compare with the 
2-45L system described in January (page 
39) using a Magnavox 8-30 main driver 
and a larger, ported enclosure? On average 
program material, the differences would 
be very small. The larger system is mar¬ 
ginally more sensitive, and marginally 
brighter because the tweeter has not been 
attenuated. Output is also sustained better 
in the extreme bass register and this will 
show up if the program material calls for 
it. 

Build the larger system if you can 
accommodate it conveniently. But don’t 
feel cheated if you can’t, or if the extreme 
simplicity of the Philips Elcoma kit proves 
irresistible. For all practical purposes, you 
will be just as happy with the results. 

Now to the constructional side: 

Constructors working from basic 
materials could make up the necessary 
inductors on the bobbin which we con¬ 
ventionally recommend, as shown in Fig. 
2. Bobbin and cheeks can be from any 
suitable non-metal (plywood, masonite, 
etc) glued together or clamped by a l/8in 
bolt. 

At 1.1 mH, the inductors would be only 
fractionally larger than the ImH specified 
on this bobbin back in 1964, and would 
require 212 turns of about 18B&S or 
19SWG gauge enamelled wire. Both in¬ 
ductors are of the same value. 

The 2.2uF and 4.7uF capacitors should 
be of the polyester or polycarbonate 
variety, although the 2.2uF could be made 
up from two 5uF electrolytics connected 
back-to-back, equivalent to a 2.5uF non¬ 
polarised electro. 

Recommended dimensions for the en¬ 
closure are shown in Fig. 3 reproduced 
from Philips literature. The diagram as¬ 
sumes the use of 18mm (3/4in) material, 
these days probably particle board. It also 
assumes the kind of construction which 
is most likely to be used by a handyman 
working only with bench tools; hence the 
butt joints and internal cleats. 



Built in this fashion, the enclosure 
would most logically be covered with 
wood-grain or other vinyl cloth, or a 
laminate, of even iron-on veneer—the 
purpose being to cover the edges and 
butts, along with the rest of the surface. 
Other constructional methods could be 
used, if better facilities are available, the 
important point being to plan for the same 
internal dimensions. The presence or ab¬ 
sence of cleats, or the exact size of cleats 
need not enter the calculations. 

Whatever the constructional method, 
the enclosure must be rigid and com¬ 
pletely airtight—an aspect that is particu¬ 
larly important in a fully sealed design. 
Joints should therefore be snug fitting, 
glued, and either pinned or screwed. 

The trend, these days, is to fix the back 
permanently in position by the same 
means. This done, the basic enclosure can 
be examined for air leaks and either 
caulked where necessary or supported at 
the appropriate angles, while a trail of 
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PHILIPS 



How can you afford 
a really good speaker system 
that has minimal distortion? 



Easy...make it yourself! 


Building your own speaker system 
requires no more skill than the 
average handyman already 
possesses. The little bit of ‘handy¬ 
man’ skill and the Philips range of 
compatible speaker components 
could save you up to half the cost 
of a manufactured system. 


The Philips range of Hi Fi speaker 
components ranges from 1" dome 
tweeters through to 12" woofers, as 
well as fully assembled two and 
three way cross over networks. In 
fact,everything you need to build the 
system you've always dreamed of. 
We even have a book that helps you 
design systems and construct 
enclosures. So what more do you 
need except a pair of pliers and 
a screwdriver? 


For further information see 
your local Hi Fi dealer or 
contact ELCOMA. 

Electronic Components & Materials. 
Box 50, Post Office, Lane Cove, 

NSW 2066. 

Telephone 42 1261,42 0361. 
Branches in all States. 

ELCOMA 

153 64 
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LOUDSPEAKER SYSTEM 


PVA glue (Adquadhere, etc.) is run along 
the various joints. 

At this stage the output connections can 
be considered. If terminals of screwed 
connections are to be provided, make sure 
that the fitting is airtight. Alternatively, 
a flying lead can be used, normally of 
figure-8 colour coded flex, passed through 
a carefully drilled hole in the back, and 
caulked. 

Now pad the entire back, sides, top and 
bottom with a 25mm layer of Innerbond, 
or similar material, fastening it into posi¬ 
tion with staples or large drawing pins. 
Either that or it can be held in position 
with glue. 

Turning now to the baffle board, the 
design assumes that both loudspeakers 
will be mounted from the front. To 
accommodate the woofer a circular hole 
needs to be cut of 180mm diameter, on 
the centre line of the baffle and about 
140mm from the bottom of the baffle. 

For the tweeter, the basic hole should 
have a diameter of 74mm, being centred 
about 85mm from the top of the baffle 
and 95mm from the side. Two clearance 
slots need to be filed for the connecting 
lugs. The diameter of the loudspeaker 
mounting holes is critical in both cases, 
but their exact position on the baffle is 
not. 

If desired, a stereo pair can be made 
as a mirror image so that the tweeters can 
be to the outside in both cases—or to the 
inside, depending on whether it is desired 
to increase or decrease the separation. It’s 
only a minor point, however. 

With a fully home-made enclosure and 
cross-over network, it may be wise to 
make the baffle removeable so that access 
does not depend on the speaker cutouts. 
However, if the baffle is made remove¬ 
able, it must fit snugly to make an airtight 
seal, and be screwed down firmly. 

Before installing the baffle, mount the 
divider components on its rear face and 
leave enough wire for the two loud¬ 
speakers accessible through the cutouts 
and suitably marked or colour coded. The 
layout of the cross-over components and 
the method of mounting is not critical, 
as long as the proper connections are 
made. We have seen them mounted on 
PC boards, on tagstrips, and even on brass 
pins driven into the baffle itself. The face 
of the baffle, by the way, and the mount¬ 
ing screws can well be blackened with flat 
paint, blackboard paint being an obvious 
choice. 

As mentioned earlier, the two loud¬ 
speakers should be mounted from the 
front, making sure that they fit snugly into 
the cutouts. Philips suggest that construc¬ 
tors do not rely purely on the mating 
surfaces. They suggest that a thin ring of 
non-hardening caulking compound be 
laid outside the edge of the cutout so that 
the loudspeaker frames will squeeze down 
against it. Do this, then, remembering first 
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Above: the recommended bobbin size for 
those wanting to wind their own chokes. 
Below , reproduced somewhat less than 
full size , is the basic layout of the divider 
board in the Philips Elcoma kit. It cannot 
be reproduced privately because the tiny 
ferrite-cored bobbins are not available as 
separate items. 



FIG. 4 

to connect the appropriate leads. 

The remaining item is the frame to carry 
the grille cloth. Make the frame from 
(typically) 20mm dressed timber, allowing 
space for the cloth to fold around it. 
Square up the frame, apply glue and allow 
to set. 

If you have a good stapler, the cloth 
can usually be folded around each edge 
in turn, taking care to keep the cloth grain 
straight, and keeping it taut, without 
bending the frame inwards. If necessary, 
carefully trim the cloth at the corners so 
that it does not bunch up. 

An alternative and more tedious ap¬ 
proach is to pin the cloth to a flat surface, 
coat the face of the frame with a clear 
glue, place the frame on the cloth and 
allow the glue to set. Later the cloth can 
be folded around the edges and secured 
at the back by any available means. 

Some constructors pride themselves in 
being able to make grille frames which 
are a push fit into the front of the enclo¬ 
sure. If it doesn’t work out this way, four 
small scraps of Velcro or similar tape can 
be stapled or glued to the the mating 
surfaces. Velcro is normally obtained from 
haberdashery counters. 

This done, your enclosures are complete 
and ready to use. 

But, let’s say that you lack the where¬ 


withal to tackle construction of a system 
from raw materials. This is where Philips 
Elcoma can be of special assistance. 

They are offering through normal trade 
outlets a complete kit for two such sys¬ 
tems, ready for assembly in the home, with 
no more than a screwdriver and a piece 
of scrap rag! Working space is necessary, 
but certainly not a workshop. 

The Philips Elcoma kit comprises two 
1-inch dome tweeters AD0160/T8, two 
woofers AD8066/W8, two made-up 
crossover networks ADF3000/8 and two 
enclosure kits with grille frames assem¬ 
bled. All the oddments are included: co¬ 
lour-coded connecting leads already at¬ 
tached to the divider network, Innerbond 
damping material, wood screws, caulking 
compound and wood glue. No soldering 
is necessary because the leads for attach¬ 
ment to the loudspeakers are fitted with 
push-on clips similar to the automotive 
type. Last but not least is a sheet of step- 
by-step instructions. 

Two items in the kit are of particular 
interest. The first is the crossover network, 
which is assembled on a small PC board, 
as shown in Fig. 4. It can be of this size 
only because the inductors are very small, 
being wound on a special bobbin and a 
core of magnetic material. The bobbin, 
core and PC board are not available as 
separate components but Philips Elcoma 
advise that the complete crossover net¬ 
work (type ADF3000/8) will be available 
separately, with leads already attached. 

The other major item of interest is the 
enclosure itself. Following modern mass 
production methods, this is basically a 
single board, surfaced with walnut grained 
vinyl, from which had been milled slots 
for the baffle and back, and V-cuts where 
it folds. It comes as a fully surfaced enclo¬ 
sure, with pre-stained baffle and back 
loosely in position, and virtually held to¬ 
gether by the vinyl covering and a strip 
of tape. 

To assemble the enclosure, it is opened 
right out on an adequate flat surface. Glue 
is applied to the milled slots of one side, 
and the baffle and back laid in position. 
Glue is also spotted on to the inner surface 
and the Innerbond pressed against it. Glue 
is then applied to the top, side and bottom 
in turn, in the milled spaces and to the 
V-grooves. The innerbond is placed in 
position and the top, side and bottom 
folded around the baffle and back. Adhe¬ 
sive tape along the last joint will hold the 
enclosure together while the glue sets. 

With the divider network in position, 
the loudspeakers can be secured, the grille 
frame slipped into place and the job is 
done. 

Proposed retail price for the complete 
kit for a stereo pair of loudspeakers (Phi¬ 
lips Elcoma kit AD8K40) is $115. Alter¬ 
natively, a pair of systems can be supplied 
fully assembled and ready for use at $137. 


Next month: 
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Electronic control for 
electric blanket 


An article on electric blankets may seem out of place at this time of the year, 
but winter is only a few months away. Don't wait until you need this controller 
before you start to build it. Build it now — then you won't wake up shivering in 
the middle of the night at the first cold snap. 

by ERYL L. JOHNSON* 


The main disadvantages of thermostatic 
blanket controllers are the annoying clicks 
of the thermostat during the still of the 
night, the maintenance to the contacts 
required after several years operation and 
the broad range above and below the actual 
setting due to the hysterisis of the ther¬ 
mostat. The device described here will 
provide precise continuous control of the 
blanket power, under the control of an 
ambient temperature sensor. Provision is 
made for manual control of the blanket for 
pre-heating. 

From practical observations, it was found 
that the average person (if there is such) 
requires some form of electric blanket 
heating when the temperature falls to 8 
degrees C, and full heat at a temperature of 
—2 degrees C. This is a relatively small 
range, such that the change in a thermistor 
can be expected to be only 40 per cent of its 
resistance at 8 degrees C. 

The circuit is designed around a phase 
control device manufactured by Amalga¬ 
mated Wireless (Australiaia) Limited, type 
AWN 1437. This device will vary the con¬ 
duction angle from 7 degrees to 173 degrees 
for a nominal voltage change of 0 to 6V on 
the control input. It generates its own 
regulated supply from the line voltage and 
provides a trigger pulse for triacs. 

The sensing element is an NTC thermis¬ 
tor. The type used in the prototype was a 
KBS 102 manufactured by Standard Tele¬ 
phones and Cables Pty. Ltd. Depending on 
the method used to mount the device, type 
FS23B, F23D, G23B or D23 would also be 
suitable with no circuit amendments. In the 
current uncertain supply situation, it may 
be necessary to use one of the latter types. 
The prices are similar, the G23B, for 
example, is currently available at $1.48. 

The AWN 1437 will generate a trigger 
pulse to the triac gate after only 7 degrees of 
each line voltage half cycle when the control 
input, pin 2, is at 0V. For practical purposes 
this gives full power in the load. When pin 2 
is raised to + 6V the trigger pulse is delayed 
to 173 degrees giving virtually no power in 
the load. These are nominal voltages only; 
in the original unit the actual control 
voltages were: maximum power +1.6V, 
minimum power +5.2V. To operate the 
sensor circuit, a regulated voltage of +6.5V, 
2mA max, is available at pin 10. 

The KBS 102 NTC thermistor has the 
following approximate resistances (as cal¬ 
culated from the manufacturer’s specifica¬ 
tions):— 
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Equivalent values 
for G23B 


deg. C ohms ohms 

8 2055 3159 

2 2708 4050 

—2 3276 4809 


The thermistor is required to dissipate 
little power, so its temperature is controlled 
by the air temperature and not its own dissi- 


AUTO 



The finished controller. The two switches 
provide automatic or manual control to the 
two outlets, independently. 


i ? 


pation. It is connected in the base circuit of 
a transistor type BC108 (2N3569 or similar) 
operating as an inverting amplifier. As the 
temperature falls the resistance of the 
thermistor increases, raising the base 
voltage to cause an increase in collector 
current. The voltage at the IC pin 2 
therefore falls to give an earlier trigger 
pulse to the triac. Preset adjustments are 
provided to compensate for tolerances in 
the thermistor resistance, transistor beta 
and the IC regulated and control voltages. 

The power consumption of most blankets 
is only 23W, or for a dual blanket 46W, but 
some automatic blankets may have ratings 
up to 65W (dual 130W). These should all 
be well within the ratings of the triac 
suggested, but any medium current triac 
would be satisfactory. 

To monitor the output power, a 240V neon 
lamp has been provided across one of the 
output points. This type of lamp is not 
normally considered suitable for analogue 
measurements, but in practice provides a 
reasonable measure of power, giving a 
graduated brightness from approximately 
20 degrees up to full power. 

RF interference to other services is 
always a problem in phase control devices. 
It is reduced to a low level by the filter LI, 
C4, R4. 

The original unit was constructed in a 
diecast box measuring 4 3 /4in x 3 3 /4in, the lid 
being fitted with small feet and becoming 
the bottom. The smaller components mount 
on a piece of O.lin veroboard, which fits into 
the guides in the box. Flush mounting mains 
sockets are used for the two output points 
and are mounted on each end of the case. A 
hole saw can be used to cut circular holes in 
the diecast material. 

The triac is mounted on a small bracket, 
insulated from it by means of mica and 
nylon washers which are usually provided 


v 



Interior view of the controller. The Veroboard panel is supported in guides in the centre of 
the box. The control pot is to the right of the board and the indicator lamp to the left. The 
triac, on a bracket, and the ferrite rod are mounted on the lid. 







Heart of the circuit is the AW Ml437 iC 
which varies the conduction angle accord¬ 
ing to the control voltage applied to pin 2. 


with the device. Thermal conduction is not 
very important due to the low current 
required. The bracket is screwed directly to 
the lid. 

The thermistor must be thermally insu¬ 
lated from the case, due mainly to the heat 
generated by the 7W resistor R5, and 
electrically insulated, as it is connected 
directly to the mains neutral. A suitable 
method is to connect it to the main circuit 
using a length of 3 core miniflex directly 
wired to the circuit board and fed through a 
grommeted hole in the case. 

The thermistor can be mounted on a small 
aluminium bracket, which is earthed via 
the flex. The original unit was insulated by 
potting it with Araldite. A mould can be 
made of cardboard and removed when the 
Araldite hardens. The unit can be filed 
square and finished by spraying with 
lacquer. If required to be mounted on the 
wall or bed, a keyhole can be fashioned in 
the bracket before potting. Fig. 2 shows the 
construction. 

The circuit board is constructed from a 
piece of O.lin Veroboard, 9.2cm x 4.8cm, 
with cut-outs to allow wiring within the 
case. Care should be taken when bending 
the IC leads to fit the board, that the seal is 
not broken. The leads should be kept 
straight for Vein from the IC before bending. 
A heat-shunting clip or a pair of long-nosed 
pliers should be used to prevent damaging 
the device when soldering it to the board. 

Make sure that all mains wiring is insu¬ 
lated and that the active and neutral are 
correctly connected. The mains earth wire 
must be connected to the case, a solder lug 
under a 3 pin socket mounting bolt and nut 
provides a convenient connection point. 

Inductor LI is made by winding two 
layers of 26 SWG insulated wire on a 2in 
piece of %in ferrite rod, with a layer of PVC 
insulating tape between each layer and 
finishing with two layers of tape. The induc¬ 
tor may be mounted on the baseplate under 
a man ilia paper bracket as shown. The lead 
out wire should be carefully insulated with 
PVC tubing, anchored under the PVC tape. 
Capacitor C4 and resistor R4 mount across 
switch S2. 

The dissipation in resistor R5 is 4W, so it 
should be located clear of the IC. In the 
original circuit, this was made up of 2 x 6k 



The Veroboard assembly from the component side. Note that R5 is mounted 70mm dear of 
the board and thatunused lugs on P2 and P3 are bent so that they do not enter holes in the 
board. Points "A" to "F" (right) correspond to the same points on the circuit. 


3W resistors and 2 x 1.5k resistors in series, 
giving 15k 8W. A satisfactory alternative is 
the quoted 15k 7W resistor. Another 
alternative would be 7 x 2.2k 1W in series, 
with minor amendments to the circuit 
board. 

The case can be sprayed with hammer- 
tone finish to make a professional job. Des¬ 
ignations can be completed with Letraset, 
covered with clear lacquer. 

Unless a temperature controlled area is 
available, the following procedure is a 
convenient method of setting the initial 

PARTS LIST_ 

1 Diecast box I. T. T. 43 BOO 
1 Neon bezel 
1 Fuse holder 
1 Fuse 1A 

1 Knob 

2 Mains socket C/ipsal 412 

1 Mains plug C/ipsal 439D 

2 SPOT switches 
Veroboard, O.lin 
Ferrite rod Va in x 2 in 

3 Core Flex 

4 Rubber feet 
2 Grommets 

SEMICONDUCTORS 
1 Integrated circuit AWM1437 
1 Transistor BC108 
1 Triac T1C216D 
1 Thermistor KB SI 02 (see text) 


calibration. 

(1) Obtain two resistors which are equal 
to the thermistor resistance at the highest 
and lowest temperatures required. Suitable 
values are: 

KBS102 

R h 8 deg. C 2.2k in parallel with 33k 
R\ —2deg.C 3.3k 

FS23B. F23D. G23. D23 
Rh 3.3k in parallel with 68k 

Rj 4.7k 

(2) Set PI, P2 and P3 to mid-range and 


CAPACITORS 
1 .01 uF 500V ceramic 
1 0.1 uF 100V greencap 
1 0.1 uF 400V polyester 
1 47uF 25V electrolytic 

RESISTORS 
!6 W unless specified 
1 22 ohm 
1 6.8k 
1 10k 
1 15k 7W 

1 18k 

2 150k 

POTENTIOMETERS 
1 500 ohm preset 
1 10k panel mounting type 
1 250k preset 
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BIG REWARDS 
WAIT FOR YOU 
IN COLOUR 
TELEVISION 
SERVICING 

-if you’re trained for it! 

Colour TV is the exciting breakthrough for the electronics service 
industry. It offers a great future for the service man who’s gained the 
knowledge necessary to do the job. 

Stott's introduce a brand new course designed to take you, step 
by step, all the way from basic electronic theory through to colour 
television receiver servicing techniques. 

If you're a beginner, it can teach you everything you need to know 
about television principles and receiver circuitry. 

If you are already working in the field or have already 
successfully completed some studies in electronics, you may be 
eligible to commence the course at an advanced stage. 

Divided into three sections, the Stott’s course covers: 

Part 1 — Introduction to Electronics (theory and practice) 

Part 2 — Monochrome Television Receivers. 

Part 3 — Colour Television including fundamentals, colour processing 

circuitry, servicing techniques and faults. 

Like all Stott’s courses, you will work with your own instructor, an 
expert in this exciting field, at your own pace, in your own home. 

Whether you intend to enter the television service industry, or whether 
you wish to gain a thorough understanding of television theory and 
servicing as an aid to sales experience, this is the course to help you 
make it. 


Other electronic courses offered by Stott’s include: 

Radio for Amateurs — Amateur Operator’s Certificate 


For full information mail this coupon today: 


Stotts 



159 Flinders La. Melb.,3000 
383 George St. Sydney. 2000 
290 Adelaide St. Brisbane. 4000 
66 King William St. Kent Town 5067 
89 St. George’s Tee. Perth. 6000 
P.0. Box3396, Singapore 1 


TECHNICAL CORRESPONDENCE 
COLLEGE 

The name to trust in correspondence education 

Please send me free, and without obligation, full details of the following 
courses 

. Stott’s undertake that no sales counsellor wili call 

Mr. Mrs. Miss .Age...... 

Address . 


..Postcode.. 


STC761 
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BLANKET CONTROLLER 


OUTLINE OF ARALDITE THERMISTOR BOLTED 



Fig. 2: Detail of the thermistor box, which 
becomes a “remote sensor". 


connect in place of the thermistor. 
Adjust P2 until the controller just switches 
off. A 40-60W lamp may be used as a load 
and a CRO, AC voltmeter or the neon lamp 
used to observe the power in the load. 

(3) Replace R h with R\. Adjust P3 until 
full power in the load is just achieved. A 
large adjustment here will alter the setting 
of P2. 

(4) Repeat 1 and 2 until both settings are 
correct. 

(5) Connect the thermistor. After stabil¬ 
ising at a temperature of 8 degrees C, check 
that the controller is on the verge of supply¬ 
ing power to the blanket by slightly varying 
Pi. In the original unit PI was provided with 
a knob adjustment on the front panel to 
allow easy variations of the calibration, 
depending on the individual’s preference. 


FERRITE 

ROD 


MANILLA 

CARD 



Fig. 3: Ferrite rod (L1) mounting details. 


In practice, it was found that one hour on 
blanket position 3 is required to preheat the 
bed (controller switch on MANUAL), then 
the controller is switched to AUTO and the 
blanket to position 1. Again this depends on 
the individual. ® 


PLEASE NOTE 

This project is one contributed to our 
recent Kitsets-EA Competition. As such, 
it has not been through our laboratory and 
should not be regarded as a regular 
"Electronics Australia" project. We will 
therefore not be in a position to answer 
postal queries about its operation, or sup¬ 
ply back-up information, diagrams, etc, 
beyond what is published. And while we 
may quote the contributor's name and 
address, to authenticate the article, the 
contributor is under no obligation to 
answer letters about his project. That is 
entirely a matter of his own inclination 
and convenience. 


IDEAL FOR THE HOBBYIST 

PROJECTS & CIRCUITS 

Contains 35 of the top projects featured 
in Electronics Australia, condensed 
into one handy volume. Price $2.60 
posted. 
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Letters to 
the editor 


The views expressed by correspondents are 
their own and are not necessarily endorsed 
by the editorial staff of "Electronics 
Australia". The Editor reserves the right to 
select letters on the basis of their potential 
interest to readers and to abbreviate their 
contents where this appears to be ap¬ 
propriate. 

Comb or notch? 

In your December issue, a letter from 
a Mr. Hegarty refers to a “notch” filter, 
yet m your reply you refer to a “comb” 
filter. Could you please clarify the dif¬ 
ference between the two, and state which 
is correct for removing the 4.43MHz co¬ 
lour signal. 

J. R. Wright, 

Albert Park, S.A. 

COMMENT: A notch filter is one which 
rejects a single frequency, while a comb 
filter rejects a number of frequencies, 
usually frequencies which are harmoni¬ 
cally related. It is the latter type which 
one would use to delete chrominance in¬ 
formation from video, as the information 
exists as a series of “packets” at frequen¬ 
cies spaced midway between the luminance 
information packets - which are in turn 
spaced at multiples of the line frequency. 

A notch filter at 4.43MHz is not effective, 
as very little information is present there 
- the subcarrier is suppressed in any case. 

It is rather an academic point, now, of 
course. 

Critical of EDUC-8 

The EDUC-8 may only be a toy, but 
there is no reason why it should not be 
efficiently designed. The timing board 
logic in particular surpasses all textbook 
examples in redundancy. To list several 
of the more obvious examples: 

1. Seven of the gates in the timing de¬ 
coder are equivalent to a single 8-input 
NAND gate, i.e., 7430. Is maximal propa¬ 
gation delay, power dissipation, or 
component count the aim of the exercise? 

2. There is a redundant inverter at the 
input of the 4-input gate at the set input 
of the defer flag FF. 

3. I count more than 16 NAND gates 
followed by inverters. AND gates such as 
the 7408 are no more expensive than 
NANDs. Three excess packages of in¬ 
verters in a total of 21 is quite significant. 
Similarly, in 4 or more places a NOR gate 
could obviate an inverter at BOTH the 
input and output! 

4. At the inputs of the run and defer 
flags, a gate and an inverter could have 
been saved by using a 3-input gate in the 
flag FFs themselves. 


5. The FF marked “sequence counter” 
has a glorious array of useless parapher¬ 
nalia about it. Applying feedback to a JK 
FF and gating it with the clock as well 
merely to make it toggle is ridiculous. 

6. Since only 5 states are decoded the 
74154 seems to be wasted. It could be 
replaced with 10 simple gates. 

7. Now to raise a more subjective issue. 
I feel that your logic diagrams are not as 
lucid as possible. I doubt that some are 
standard. They seem schizophrenic. You 
wish to show that they perform merely 
as inverters, yet you wish to show more- 
without fully revealing that they are per¬ 
haps a 2-input or 4-input NAND. I suggest 
that the symbol represent the function that 
it performs. 

I gather that three of the logic elements 
in the clock circuit represent a single 
Schmitt input gate. It does not seem cor¬ 
rect to fragment logic functions without 
putting them in a box and labelling them. 

I hope the constructive aspects of my 
criticism are beneficial. 

Erik Christiansen 

Yarraville, Victoria. 

COMMENT: Like most designs developed 
in similar circumstances, and published in 
virtually their initial prototype form, with¬ 
out the benefit of further rationalisation 
and refinement, the EDUC-8 microcom¬ 
puter design undoubtedly has its “rough 
edges”. With the benefit of hindsight, it 
is easy to see places where one could 
simplify and make improvements the next 
time around. This applies particularly to 
the timing board, where the logic was 
modified a number of times, the last being 
when the memory was redesigned for 256 
words. 

Some of your specific criticisms of gate 
redundancy, while valid in a narrow text¬ 
book sense, ignore a practical con¬ 
sideration. In designing projects for home 


construction, one cannot necessarily use 
any device in the catalogues; some will 
be readily available to the small-quantity 
buyer, others much less so. The author 
deliberately restricted the TTL devices 
used to the smallest dumber of readily 
available types with this in mind. While 
this inevitably introduces some redun¬ 
dancy, it also keeps costs down by reducing 
the variety of devices stocked by suppliers, 
and increasing the numbers of each indi¬ 
vidual type used. In practice this probably 
cancels out most of the saving which might 
have been made by attempting to achieve 
minimal device count. 

We are always grateful for constructive 
criticism. 


Rank colour sets 

After reading the eulogistic article by 
the Serviceman in the December issue of 
EA I had occasion to examine some of 
the Rank colour sets. A feature which 
seems to be common to all sets and which 
even the Serviceman could hardly fail to 
notice is that the brightness slide control 
has basically two positions, flat out or 
black out. Furthermore, as the brightness 
comes rushing up from nothing to full 
over the last quarter of an inch, the picture 
blooms and changes focus in such a degree 
that, if it were an old cheap secondhand 
set one would be wary of buying it. 

Having missed such glaring defects one 
wonders what else of a more subtle nature 
he overlooked. But perhaps if he got a 
free set out of the article he might tend 
to look at it through rainbow coloured 
glasses! 

R. Hartkopf, 

Alphington, Vic. 

COMMENT: Neither the Serviceman nor 
any member of the EA staff has received 
a free colour TV receiver, from Rank-NEC 
or from any other source. Your implication 
that we would knowingly publish untrue 
information is therefore false, as well as 
insulting. As to the performance of the 
receivers concerned, we understand that 
they have become very highly regarded, 
both in terms of picture quality and relia¬ 
bility. We believe they are being widely 
used by rental companies, which also 
seems significant. This suggests that the 
sets you saw were very untypical. <* 


CHOOSE THE BEST-IT COSTS NO MORE 
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Test patterns and how to use them 

So colour TV is officially here! For the serviceman and the installation 
technician there is a big job ahead, and doubtless a few rough patches 
at times. But if we do our homework — and keep on doing it — we 
should survive. Part of our homework is to learn about colour test 
patterns, and how to interpret them. 


white reproduction shown here was made. 
They also supplied the detailed descrip¬ 
tion of the pattern, supplied to them, in 
turn, by the BBC. Test pattern “F” was 
designed jointly by the BBC, the ITA, and 
the British Radio Equipment Manufac¬ 
turers Asociation. It is reproduced with 
their permission. 

The features of the card include col¬ 
oured edge castellations to check colour 
synchronization effects and picture size; 
a grid with corner diagonals and centre 
circle enabling picture geometry to be 
assessed; a “letter-box” pattern to test 
low-frequency effects; a six-step grey 
scale, and frequency gratings corre¬ 
sponding to 1.5, 2.5, 3.5, 4.0, 4.5, 5.25 
MHz. Colour information is included in 
the edge castellations and in the picture 
contained in the centre circle. 

REFERENCE GENERATOR FAULTS 


It is virtually certain that the advent of 
colour will arouse the critical faculties of 
viewers far more than did the advent -of 
black and white TV. And since the as¬ 
sessment of colour quality is largely a 
subjective process, there are bound to be 
disagreements as to whether sets are per¬ 
forming as they should. 

For this reason alone we need a stan¬ 
dard of some kind; a standard which the 
technician can use to ensure that a set is 
adjusted correctly, and one which the lay¬ 
man (customer) can also understand, at 
least in broad terms, in order that the 
technician can demonstrate that a set is, 
in fact, working correctly. 

But the need for a test pattern goes a 
lot deeper than that. Because of the com¬ 
plex nature of the colour TV signal, and 
colour TV sets, there is a greater risk than 
ever that one type of information will 
penetrate some part of a set which is 
intended to respond only to another type 
of information. When this happens, all 
kinds of strange malfunctions can occur. 

To make matters worse, variations in 
basic signal strength, or of particular forms 
of information within the signal, can vary 
the degree of such malfunctions all the 
way from negligible to severe. Or, in 
simpler terms, a malfunction may occur 
only on certain channels, on certain types 
of program material, or combinations of 
these. 

These are the situations which the co¬ 
lour test pattern is designed to reveal. Not 
only does it present the set with a far more 
severe set of conditions than it is likely 
to encounter on program material, but it 
is also constant, enabling the technician 
to come to grips with a fault far more 
readily than if he has to depend on the 
highly variable signal from program 
material. 

The information contained in a colour 
test pattern may perhaps be best discussed 
at three levels. First there is the basic test 
pattern as originally used for black and 
white sets; it checks geometry with circles 
and grid patterns, definition with gratings 
of progressively finer patterns, contrast 
ratio or “gamma” linearity with step 
wedges, and so on. 



The test pattern 
'F". This was de¬ 
signed jointly by the 
BBC, ITA and 
BREMA. As well as 
the image portrayed, 
there is provision to 
insert a standard 
colour bar pattern in 
the first four lines 
after the field 
blanking period. 


Second, there is a colour pattern of 
some kind. It may be a standard colour 
bar pattern (yellow, cyan, green, magenta, 
red, and blue) and/or a pictorial presen¬ 
tation containing typical easily recognisa¬ 
ble colours such as flesh tones. 

The purpose of these patterns is pretty 
obvious and the less experienced reader 
may be pardoned for believing that this 
is about the limit of what a test pattern 
is intended to do. In fact, there is a lot 
more to most test patterns than this, but 
the point is that one needs to have a pretty 


The top border castellations are in cyan, 
which, having a high luminance compo¬ 
nent, shows up decoder errors effectively. 
Their location at the top of the picture 
monitors the recovery of the reference 
generator after the field-sync period, when 
the reference bursts are absent. Errors are 
clearly seen as variation in the saturation 
of the castellations. The bottom castella¬ 
tions, being green, provide a means of 
assessing the reference generator per¬ 
formance at the end of the field as com¬ 
pared with the start. 


good idea of what faults the pattern is 
aimed at revealing, in order to make full 
use of it. 

This is the third level and we hope that 
this article will assist readers to make the 
fullest possible use of the most popular 
test patterns currently being presented. 

Australian TV stations have displayed 
a variety of test patterns, but the three 
most popular ones are those reproducted 
here; The BBC test pattern “F”, the all- 
electronically generated pattern from the 
Philips PM 5544 generator, and the all- 
electrically generated pattern from the 
Fernseh PC-TV 408 generator. 

The BBC test pattern “F” is being used 
by a number of stations, including channel 
10 Sydney, to whom we are indebted t 
a colour slide from which the black an 


Red and blue castallations on the left 
hand side give rise to the greatest distur¬ 
bance of the regenerated colour picture 
if the gating circuits permit picture infor¬ 
mation to pass to the reference generator. 
If this fault is present in the receiver, either 
bands of saturation changes, or “Venetian 
Blinds”, will be visible on coloured areas 
across the picture, depending on the de¬ 
codong circuits employed. 

SYNC-SEPARATOR PERFORMANCE 

The right hand castellations are yellow 
and white. They provide a check on 
sync-separator performance in the pre¬ 
sence and absence of the subcarrier. Any 
^functioning of the sync-separator cir- 
♦s will appear as variations in the posi- 
of the picture content. This is most 
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readily identified by reference to the right 
hand castellations, the right and left hand 
castellations having been staggered to 
make it clear from which side any distur¬ 
bance arises. This also gives the maximum 
possibility of phase change resulting from 
a gating error. 

RESOLUTION 

The bars in the frequency gratings are 
of square-wave form as this is more satis¬ 
factory for the intended purpose. Allow¬ 
ance is made to control the modulation 
depth, to avoid over modulation resulting 
from the parameters of the system. 
CONVERGENCE CHECKING 

Certain lines in the grid have been out¬ 
lined in black to assist checking display 
tube convergence. Others have no outlin¬ 
ing in order to avoid the confusion which 
might otherwise result from the low- 
frequency ringing seen when certain types 
of quadrature disortion are present in a 
receiver. The black board and white cross 
provide a check on static convergence, 
allowing this to be set correctly in the 
centre of the screen. 

THE COLOUR PICTURE 

The colour picture in the centre circle 
contains flesh tones and bright colours to 
facilitate overall picture quality assess¬ 
ment and the correct setting of saturation. 
A child was chosen as the model rather 
than an adult so as to avoid the effects 
of changes in make-up fashion. 

The circle containing the colour picture 
is outlined in white to avoid any ‘optical 
illusion’ effects which might occur if the 
coloured areas abutted directly on to the 
back-ground grey and white grid. It must 
be emphasised that Test Card ‘F’ is in¬ 
tended primarily for technical purposes 
and is only secondarily a demonstration 
picture. Further, although provision is 
made for the critical appraisal of conver¬ 
gence the test card is not intended as a 
substitute for a grid pattern generator 
when setting convergence. 

CONTRAST 

To the left of the centre circle is a 
column of six rectangles with a contrast 
range of about 30:1 between the top and 
bottom squares. The difference in bright¬ 
ness between adjacent rectangles should 
be constant on a correctly adjusted re¬ 
ceiver. Within the top and bottom rec¬ 
tangles are small lighter spots; white or 
black crushing is shown by the merging 
of the top or bottom spot into its sur¬ 
rounding area. 

ASPECT RATIO 

The central white ring should appear 
truly circular when the width and height 
of the picture are adjusted to the standard 
aspect ratio of 4:3. 

PICTURE SIZE 

The transmitted picture is slightly 
smaller than the test card illustrated; its 
limits are indicated by the points of the 
opposing arrowheads in the border. As 
most monochrome receivers have a dis¬ 
play area with an aspect ratio of about 
5:4, it is usual to adjust these receivers 
so that the top and bottom edges of the 


display area coincide with the arrowheads, 
and the side castellations of the test card 
just appear in the display area of the 
receiver. In this way the correct aspect 
ratio of the picture is obtained. Modern 
colour receivers use picture tubes with an 
aspect ratio of 4:3 thus the height and 
width controls should be set so that the 
arrowheads on all four sides just touch 
the edges of the display area. 

RESOLUTION AND BANDWIDTH 

At the right of the centre picture are 
six gratings corresponding to the following 
fundamental frequencies in MHz: 

1.5 4.0 

2.5 4.5 

3.5 5.25 

These are square-wave signals, and on a 


on the same level as the lighter toned 
rectangles in this side; it will also give the 
central ring the appearance of a “cog¬ 
wheel”. 

REFLECTIONS 

If there are reflections of the television 
signal, from hills or large buildings, these 
may result in displaced “ghost” images of 
any significant feature of the picture. This 
effect will be most readily seen as dis¬ 
placed images of the white or black ver¬ 
tical lines, particularly where these are 
adjacent. 

UNIFORMITY OF FOCUS 

In each corner of the test card there 
is a diagonally-disposed area of black and 
white stripes. The focus of these areas and 
of the central area of the test card should 


The Philips PM 
5544 pattern. This 
picture is from a 
colour transparency 
of a monitor screen. 
The station identifi¬ 
cation is from an 
alpha numeric gen¬ 
erator fed to an 
input socket on the 
generator. 



correctly adjusted receiver will appear to 
extend in value from white to black, with 
their surroundings area white. An effect 
called “crosscolour” will be evident on the 
4.5MHz grating. 

This frequency falls within the chro¬ 
minance bandpass of the receiver decoder 
and gives rise to a “red-blue” colouration. 
Some crosscolour may also be apparent 
in the diagonal bars in each corner of the 
card. 

SCANNING LINEARITY 

The white lines in the background 
should enclose equal squares and the cen¬ 
tral white ring should appear truly cir¬ 
cular. 

LOW FREQUENCY RESPONSE 

Low-frequency response can be checked 
by the black rectangle within the white 
rectangle at the top centre of the test card. 
Poor low-frequency response shows as 
streaking at the right-hand edges of these 
areas and also of the border castellations. 
LINE SYNCHRONISATION 

The border of the test card is a pattern 
of alternate rectangles in black and co¬ 
lours with a high luninance value. On 
black and white receivers these rectangles 
appear as black and various lighter tones 
from grey to white. The right side of this 
border serves as a test signal to check the 
line synchronization of receivers. Faulty 
line synchronization shows as horizontal 
displacement of those parts of the picture 


be uniform. 

COLOUR BARS 

All the features of the pattern just de¬ 
scribed are normally generated from tran¬ 
sparencies in a flying spot scanner. In 
addition, there is provision to insert a 
standard colour bar signal in the first four 
lines following the field blanking period, 
immediately prior to the top castellation 
pattern. Such a signal is best generated 
electronically in order to achieve the 
highest possible colour accuracy. 

The colour bar pattern can be viewed 
on a CRO if the latter is triggered by the 
field synchronizing pulses. It is not nor¬ 
mally visible on the face of the picture 
tube if the picture has been adjusted for 
normal height, but can be brought into 
view by reducing picture height, or by 
deliberately “rolling” the picture with the 
vertical hold control. 

PHILIPS PM 5544 

The Philips generator PM 5544 pro¬ 
duces a very versatile and useful elec¬ 
tronically generated pattern. It is being 
used by a large number of Australian TV 
stations and, provided one knows what to 
look for, it will check just about everything 
one would wish to check in either a black 
and white or colour set. 

ASPECT RATIO 

The circle should be quite round at the 
correct aspect ratio. Since the accuracy 
and stability of the generated circle are 
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very high any deviation from the circular 
shape is due to an error in the deflection 
system. (It should be remembered that 
distortion of the circle may be due to 
non-linearity as well as to an incorrect 
aspect ratio.) 

PICTURE SIZE 

The top and bottom border castellations 
provide a check on overscan. The cas¬ 
tellations at the left-hand and right hand 
sides will be cut away in case an aspect 
ratio of 4 : 5 is used instead of the standard 
3 : 4 ratio. 

LINEARITY 

The rectangles formed by the horizontal 
and vertical lines should be squares if 
correct linearity is realized. The circle 
should be round. 

CONVERGENCE 

Static convergence can easily be 
checked (and adjusted if necessary) with 
the aid of the horizontal and vertical lines 
in the middle of the circle. Dynamic con¬ 
vergence can be checked using the cross 
hatch information around the outside of 
the circle. 

SYNC SEPARATOR CHECK 

The right-hand black/white castella¬ 
tions give a check on the functioning of 
the sync separator. Any error here will 
cause the vertical lines to be displayed as 
zigzags. 

INTERLACE 

A special trick has been employed for 
checking interlace. The horizontal lines of 
the grid raster are made up of two lines, 
each from a different field. The horizontal 
line in the middle of the circle is built 
up in the same way, except that the scan¬ 
ning sequence is reversed. 

For example,* if the raster lines consist 
of one line each from the odd and even 
fields, in that order, then the centre line 
will consist of an even and odd line, in 
that order. Faulty interlacing will cause 
one pair of lines to be closer together than 
they should be, while the opposite pair 
will be further apart. This means that the 
widths of the two lines will be visibly 
different. 

LOW FREQUENCY RESPONSE 

Low-frequency response can be checked 
by means of the black rectangles in the 
upper and lower parts of the circle; 
streaking at the right-hand side of these 
blocks indicates poor low-frequency 
response. 

TRANSIENT RESPONSE 

The 250kHz square-waves, just above 
the colour bars, give a clear impression 
of the transient response. Overshoot, un¬ 
dershoot and ringing are all reflected in 
the square-wave singals. In order to avoid 
quadrature distortion, the amplitude is 
limited to 75%. 

DEFINITION 

The definition lines correspond to fre¬ 
quencies from 0.8 to 4.8MHz and have 
a sinusoidal form. The fall-off of the am¬ 
plitude of these lines gives a clear indica¬ 
tion of the bandwidth. On a normal TV 
set the 0.8 to 2.8MHz lines should have 
full amplitude, whereas the 4.8MHz lines 


will have a small amplitude. The percen¬ 
tage drop can be measured with the aid 
of an oscilloscope. 

DELAY LINE 

The delay-line circuit can have ampli¬ 
tude or phase errors, i.e., either the ampli¬ 
tude or the phase, or both, of the direct 
and the delayed chrominance signals may 
differ. 

The vertical columns of grey squares 
on the far left and right hand sides, desig¬ 
nated “colourless R-Y (or B-Y) informa¬ 
tion”, are used to check this condition. 
In the R-Y group, each alternate line is 
either a -(R-Y), or a -I-(R-Y), and in the 
B-Y group -(B-Y) and +(B-Y). 

First, the amplitude check. When these 
alternate lines are compared via the delay 
line they will, if free from amplitude error, 
produce a neutral grey. If an error is pre¬ 
sent they will produce a “Venetian blind” 
effect. In the case of a simple PAL receiver 
the error will produce very marked Vene¬ 
tian blind effects. 

Phase errors between the delayed and 
the direct signals are detected in much the 
same way as the amplitude errors, but here 
the “Venetian blinds” appear mainly in 
the (R-Y) and (B-Y) sections (i.e. the non 
alternating ones immediately adjacent). 
For example, phase errors may cause 
(R-Y) signals to appear in the (B-Y) sec¬ 
tion, thus giving a change of hue in alter¬ 
nate lines. Since the cyan and green blocks 
of the colour bar both contain con¬ 
siderable (R-Y) and (B-Y) components, 
a phase error also gives an easy recog¬ 
nizable Venetian blinds effect here. 
REFERENCE PHASE 

The “colourless R-Y information” is 
also used to check the (B-Y) synchronous 
detection. Due to the PAL coding of this 
signal a non-alternating phase-switched 
(R-Y) signal arrives at the (B-Y) output 
of the delay-line circuit, and consequently 
at the (B-Y) synchronous demodulator. 
Only when the phase of the subcarrier 


signal fed to the synchronous demodulator 
is exactly orthogonal to the phase of the 
signal modulated with (R-Y) component 
will no output signal be obtained. In any 
other situation, the section has a more or 
less visible colour. 

The “colourless (B-Y) information” is 
used to check the (R-Y) demodulation. 
This (B-Y) signal appears at the (R-Y) 
output of the delay line and consequently 
at the (R-Y) demodulator. As in the pre¬ 
vious sub-section, only when the phase 
angle between the subcarrier applied to 
the demodulator and this (B-Y) modu¬ 
lated subcarrier signal is 90° will the right 
hand vertical ± (B-Y) bar remain colour¬ 
less. It will be clear that in both the above 
cases, the demodulation can easily be ad¬ 
justed from the screen, by comparing the 
colour of the alternating colour difference 
signal bars in question with the grey back¬ 
ground next to them. 

BANDWIDTH 

Since the subcarrier frequency is 
4.43MHz a certain “moire” effect in the 
3.8MHz and 4.8MHz definition lines is 
inevitable. Because this subcarrier fre¬ 
quency is nearly half-way between 3.8 and 
4.8 MHz, the amplitudes of this inter¬ 
ference in the two definition lines sections 
should be almost equal if the bandwidth 
characteristic of the chrominance channel 
is symmetrical. Any asymmetry may easily 
be detected by comparing the amplitudes 
of the two interference patterns. A smaller 
amplitude in the 4.8MHz section generally 
indicates an asymmetrical chrominance 
bandpass characteristic. 

CHROMINANCE/LUMINANCE 

DELAY 

A difference between the chrominance 
and luminance delays can easily be dem¬ 
onstrated by means of the colour transient 
at the bottom of the circle. After a lot 
of experiments it turned out that a red 
rectangle on a yellow background was the 
ideal combination to detect this phenom- 





CONTRAST COLOUR BAR 




Y 

Cy 

G 

— 1 - 



Mg 

1 

R 

b y- 



costollaf >on* for chock oI pcturo confer ing 



i 



1 





l 

chock of 
suborner 1 

locking 

4.8MHz | 

| 0.8MHz 

SlNUSOlOAL DEFINITION LINES 

1.8MHz | 2.8MHz | 3.8MHz 



for cnock of decoding 


normal colour ddforonce signal* 
for chock of decoding 


Key to the Philips PM 5544 generator pattern. Compare with photo on previous 
page. The central horizontal line provides an interlace check. 


52 ELECTRONICS Australia, March, 1975 






























































































































enon. Because the leading and the trailing 
edges of this red block correspond to parts 
of the vertical lines just beneath them, we 
can get an accurate impression of the 
difference between chrominance and lu¬ 
minance timing. 

BURST-GATING 

Two of the far left hand castellations 
contain a line-alternating (R-Y) signal. If 
due to wrong location of the burst gating 
pulse some of this colour information is 
passed to the reference generator a local 
colouring will occur in the line-alternating 
colour difference sections. 

MATRIX ADJUSTMENT 

The colour bar of this test pattern is 
the standard 100% saturation 75% contrast 
type, while the adjacent 250kHz square- 
wave section also has 75% white ampli¬ 
tude. If the red and the green guns of the 
picture tube are switched off, only the blue 
blocks of the colour bar will be visible 
together with the blue portions of the 
250kHz square-wave section. The satu¬ 
ration control of the set should now be 
set so that the adjacent blue fields have 
equal intensity. If two other guns are 
switched off, the corresponding adjacent 
fields should have the same intensity; 
otherwise, a readjustment of matrix will 
be necessary. 

(The saturation control does not have 
any effect on the colour in the 250kHz 
bars, because these contain luminance 
information only. The colour they present 
is artificially created by switching off the 
guns.) 

COLOUR RENDERING 

One of the purposes of the colour bars 
is to facilitate overall assesment of the 
picture quality and correct setting of the 
saturation. Although the assessment of 
colour is a subjective thing, a general 
impression can be obtained in this way. 

The foregoing lists the majority of 
checks which can be made from this test 
pattern when radiated by TV station. For 
those fortunate enough to have direct 
access to the Philips PM 5544 generator, 
several additional features are available. 

FERNSEH PC-TV 408 

The third pattern is that generated by 
the Fernseh PC-TV 408 generator. Its 
functions are described in the accompan¬ 
ying panel, together with a black and 
white reproduction. A full colour repro¬ 
duction is shown on our front cover. This 
pattern is used by a number of Victorian 
stations, including GTV-9 to whom we are 
indebted for the colour transparency and 
the data in the panel. 

And that about sums up the three most 
popular test patterns on the Australian 
scene at the present time. They are being 
radiated by the TV stations to assist in¬ 
stallation and service technicians. I suggest 
that it is in our own interest to learn all 
we can about them, and how to use them. 
Properly interpreted, they can tell you 
whether a set is working correctly or not 
and, if not, the likely area which needs 
attention. 

Good colour and good luck! 


GTV9 COLOUR TEST PATTERN 

The colour test pattern reproduced in colour on this month's 
cover, and in black and white in this panel, is that being used 
by GTV9 and a number of other stations in Victoria. To enable 
technicians to make the best use of this pattern, GTV9 has distrib¬ 
uted a pamphlet describing the functions of the various aspects 
of the pattern. These are given below. 



To assist companies and their technicians 
installing colour television receivers, GTV 
Channel 9 will transmit a test pattern at 
times to be published in program guides. 
This particular test pattern is primarily tech¬ 
nical and provides a comprehensive "off- 
air" check of a colour receiver performance 
both on the bench, in the field and in the 
horns. 

A description of the technical pattern is 
provided. 

GENERAL 

The display consists of a grid of white 
lines, 1 9 vertical and 1 5 horizontal, equally 
spaced against a half-tone background. The 
insert rectangle contains the colour infor¬ 
mation. 

CONVERGENCE 

Convergence checks, both static and 
dynamic, make use of the central grid inter¬ 
section and the grid lines in the outer sur¬ 
round of the picture respectively. 

GEOMETRY 

Geometry of the picture can be measured 
against the equally spaced grid lines as well 
as being assessed with the aid of a white 
circle which almost encloses the rectangle. 

COLOUR BARS 

At the top of the rectangle there is a set 
of colour bars arranged left to right across 
the picture in the order white, yellow, cyan, 
green, purple, red, blue and black. 

LUMINANCE 

The white bar has a value of 75% lumin¬ 
ance. 

SATURATION 

The colours contained in the colour bars 
have a saturation of 100% but at 75% 
amplitude. 

GREY SCALE 

Below the colour bar is a five-step grey 
scale which rises from black on the left to 


white on the right (100%). 

STATION IDENTIFICATION 

Just under the centre line contained inn 
the box is and identification of GTV Channel 
9. 

RESOLUTION/FREQUENCY 

RESPONSE 

Below the identification is located a set 
of frequency bars, 1 Megahertz, 2 Mega¬ 
hertz, 3 Megahertz, and colour sub-carrier 
at 4.43 Megahertz. 

COLOUR SUB-CARRIER 

The colour sub-carriA of 4.43 Megahertz 
appears to the right of the frequency bars 
described in the above paragraph. The 
phase of this colour bar is equal to G-V = 
O, and the colour appears as orange. 

GHOSTING/REFLECTIONS 

Beneath the frequency bars is a white 
horizontal bar with a black wedge pulse 
located in the centre. This signal provides 
a critical test for reflections or ghosting. 

RESIDUAL COLOUR CARRIER 

The white area of the white horizontal bar 
mentioned above can be used for the ad¬ 
justment of the residual colour carrier. 

COLOUR PAL DECODING 

Correct operation of the receiver decoder 
and delay line can be checked with the aid 
of the colour sawtooth signals and the two 
squares to the right of the sawtooth at the 
bottom of the rectangle display. 

The upper sawtooth appears red, and the 
lower blue. Each has a maximum value of 
75% luminance and is constant for 2 grid 
spacings and then falls in a linear fashion 
to black. 

The two squares to the immediate right 
of the sawtooth signals are modulated +V 
and ± U with a luminance value of 37.5% 
Both the squares should have a grey ap¬ 
pearance when the decoding and demodu¬ 
lation are correct. 


& 
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Keep your cool with 
the Temper Timer 


Whether you're a high-powered executive, a harassed housewife, or 
just prone to losing your cool, this little gadget should be just what 
you need. Whenever your pulse rate starts to rise, punch its button. 
On your behalf it will then count to ten and "blow its top", relieving 
the tension in a satisfying and harmless way. 

by DAVID EDWARDS 


In appearance, the Temper Timer is a 
small box, with a pushbutton on top and 
an audible signal source on one side. 
When the switch is pressed, a series of 
short bleeps are emitted, at about pulse 
rate. These are followed by a continuous 
tone, which does not stop until the switch 
is turned off. Counting the action of 
pressing the switch to start the device as 
the first bleep, there are nine bleeps before 
the continuous tone starts. 

Construction is very simple, and for a 
small outlay, anyone should be able to 
build it, providing of course they don’t 
lose their temper in theprocess! Once 
completed* though, the Temper Timer 
should help prevent any future loss of 
control. 

The Temper Timer has other uses as 
well. For instance, it is a useful reinfor¬ 
cement of “If you don’t get out of my 
sight in ten seconds I’ll-(deleted ex¬ 

pletives)”. It can be used as a conversation 


piece, as an aid to counting and last but 
not least, as an interesting way of learning 
about digital electronics. 

The Temper Timer circuit can be con¬ 
sidered as three main sections, a clock, 
a decade counter and the output logic. 
Turning first to the clock, this consists of 
a 555 type timer, connected as a free 
running oscillator with a period of one 
second and a mark/space ratio of 0.066. 

This is all achieved using only a single 
capacitor and two resistors. The capacitor 
is initially charged through both the 100k 
and the 22k resistor. When the voltage at 
pin 6 reaches two thirds of the supply 
voltage, an internal flip-flop changes state, 
and pin 7 is grounded. 

This discharges the capacitor through 
the 22k resistor. When the voltage on pin 
2 reaches one third of the supply voltage, 
the flip-flop is reset to its original state, 
and the cycle starts again. The output is 
obtained at pin 3, which is high during 


PARTS LIST 

1 7490 decade counter 
1 555 timer 

1 NPN transistor; BC108 or equivalent 
1 PNP transistor, BC 178 or equivalent 
6 Silicon diodes, EM401 or equivalent 
1 Mini Sona/ert, SC6 
t 1 Case, 127 x 65 x 41 mm 
1 Push-on, push-off single pole switch 
4 1.5Vpen/ight cells, Eveready 1015 
or equivalent 
1 Holder for above 
1 Piece Veroboard, 0.1 in spacing , 12 
x 29 holes 
RESISTORS 

1 x 220 ohm, 1x1k, 1x4.7k, 1 
x 22 k, 2 x 100k 
CAPACITORS 

2 0.1 uF LV polyester 

1 0.22uF LV polyester 
1 IOuF 6VW tantalum 
MISCELLANEOUS 

Tinned copper wire, solder, hook up 
wire. 

NOTE: resistor wattage ratings and 
capacitor voltage ratings are those 
used in our protoype. Components with 
higher ratings may generally be used 
provided they are physically compat¬ 
ible. Components with lower ratings 
may also be used in some cases, pro¬ 
viding ratings are not exceeded. 


the charge time, and goes low during the 
discharge time. Since the capacitor must 
initially charge from zero volts, the first 
high time is always longer than the fol¬ 
lowing ones. 

The decade counter is formed from a 
7490 type TTL device. This has facilities 
for being reset either to BCD “0” or 
BCD “9”. We use both of these reset 
facilities. 

When power is first applied to the cir¬ 
cuit, the 0.1 uF capacitor in conjunction 
with the 220 ohm resistor momentarily 
sends the two reset “0” inputs (pins 2 and 
3) high, while at the same time the second 
0.1 uF capacitor in conjunction with the 
lk resistor send pin 6, one of the reset 
“9” inputs, low. This resets the counter 
to BCD “0”. 

Subsequently, input pulses from the 555 
timer are applied to pin 14, and this starts 
the counting action. Note that pin 12 is 
connected to pin 1, as required to form 
a BCD counter. 



Whenever you feel like "doin yer 'nana, " just push the button. 
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This interior view shows the relative positions of the Veroboard assembly, the Sona/ert, 
and the batteries. The Veroboard is held in position by the switch. 


In order to stop the count when it 
reaches “9”, we have used the reset to “9” 
facility. This is the reason for the connec¬ 
tion between pins 11 and 7 and pins 12 
and 6. Pins 11 and 12 go high when a 
count of “9” is reached, and by applying 
them to the reset-to-“9” inputs, we can 
force the counter to reset to “9.” Since 
it is already at “9”, this causes the count 
to stop, until the device is retriggered by 
turning off and then on again. 

The remaining section of the Temper 
Timer is the output logic. The mini- 
Sonalert, which is used as the output de¬ 
vice, is controlled by the PNP transistor. 
This will turn it on whenever the base 
resistor is taken low. The bleeps during 
the count are obtained by connecting this 
base to the 555 output, via an isolating 
diode. 

A simple AND gate is formed by two 
diodes in conjunction with a 100k resistor. 
This is used to sense the “9” count, which 
occurs at the end of the count. The base 
of the NPN transistor is held low by the 
AND gate until the count of “9” is 
reached. When this occurs, the NPN tran¬ 
sistor shorts the base resistor of the PNP 
transistor to ground, turning on the Sona- 
lert. 

The Sonalert then remains on until the 
power is removed. The total current drain 
of the complete circuit is about 25mA. A 
5V supply is required for the 7490 counter, 
and a 6V supply for the Sonalert. The 555 
timer will operate satisfactorily from any 
voltage from about 4V to 18V. 


We used four penlight cells as a power 
supply, giving a nominal voltage of 6V. 
We placed a diode in series with the sup¬ 
ply for the logic, to limit the voltage to 
a safe level. However, the Sonalert is con¬ 
nected directly to the battery, to enable 
a higher sound level to be obtained. 

Our prototype was constructed on a 
small piece of Veroboard, and fitted into 
a small plastic case. The layout of the 
Veroboard is as shown in the diagrams. 
Note the area intentionally left clear of 
components, so that the switch could be 
used to hold it to the case. The Sonalert 


This wiring diagram 
should make con¬ 
struction a simple 
process, provided that 
you don't lose your 
temper. Follow the 
diagram in conjunc¬ 
tion with the above 
photograph. 


is a push fit into a suitable sized hole in 
the side of the box, while the batteries, 
when fitted into their holder, are also a 
push fit. 

Care is required when soldering the 
components to the Veroboard, as it is very 
easy to bridge between the tracks. Do not 
fit the integrated circuits until last, as they 
may be damaged by excessive heat. Make 
sure that all the diodes are fitted with the 
correct polarity, as well as the tantalum 
capacitor. 

If you have succeeded in restraining 
your temper during construction, and have 
actually completed the Temper Timer, 
now is the time to conduct tests. Carry 
it around in your pocket, and if at any 
time you start to get hot under the collar, 
press the switch and count to ten. At the 
end of this period, you should be back 
in control of your temper. 

It has been suggested by some that after 
continued use it may be possible to dis¬ 
pense with the Temper Timer, and count 
unaided, but this has not been found 
possible by the THex ’wThginer cfrt^r 
•%$&*e ... ® 
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KITS 
KOLUMN 

Expense-account called me into 
his office the other week. He 
had that sort of look on his face 
like the ashtray on his Lam¬ 
borghini was full. 

"Close the door and come over 
here/' he said, "this won't take 
long." 

Knowing him, that meant one of 
two things, and as I already 
had a drawer full of genuine 
simulated pearl necklaces made 
in Hong Kong and 1-day 
wonder wristwatches, I was 
about to feign an attack of the 
vapours when he held up his 
little golden key. A tingle of 
excitement ran down my spine 
and a sigh of relief escaped 
from somewhere under my nose. 
Kitsets Intelligence section was 
back in business. (No funny 
jokes, thank you.) 

My mission: unlock the security 
store with the key. Don my 
special Mata Hari outfit, 
complete with chiffon dress, 
picture hat, and stick-on 
moustache. (You have to look 
inconspicuous on a job like 
this, and these days, everybody 
but Alfred E. Neuman has a 
moustache.) 

I was to investigate the opera¬ 
tions of a certain store which 
had opened near us. We'd given 
them the code name of "Mom". 
Were they really a Cl A front? 
Did they really sell special 
pre-erased tapes? How much, if 
any, of their equipment were 
rejects from pinball machines? 

I first staked-out the place from 
the TAB opposite, and seeing no 
heavies in there (or customers 
for that matter) I sauntered 
over, and spent an hour or two 
looking like a prospective 
customer. (Which is a bit 
difficult wearing a Kitsets KD. 
badge, but Expense-account 
won't relax the rule.) 

Anyhow, I found out some 
fascinating things. It certainly 
appears we've been under¬ 
charging for component parts. 
Mom for instance has ’/jW 
resistors going for around $4.95 
a pack of 100. Trouble is, we've 
been charging only $2 a 100 for 
ViW and !4W. Anyhow, Expense- 
account got all upset and said 
we'd have to get in line with 
Mom's prices. 

So now we're offering ViW and 
ViW resistors at 200 for $3. 
(Details at right) It's just for 
orders postmarked this month. 
Next month we'll be back to 
our usual underpriced figures. 
More about Mom next month. 
Things like how to convert a 
5-cell flashlight to a 2-cell 
which costs less to operate and 
shines as bright. Also: how to 
read assortment packs and find 
out you could be buying bits 
salvaged from equipment. 

And by the way — you can still 
buy one of any component 
part you need at Kitsets. 

Keep your iron hot. 


& 


COMPLETE 
SPEAKER KIT 

Straight from EA Jan 75. Uses 
Magnavox 8^30 main driver and 
2 x 3TC Magnavox tweeters. 

15 ohms. Kit is complete 
with all necessaries 
including veneered 
panels, lining, vent, 
mesh, detailed 
instructions and 

diagrams. Each kit: 
P&P $5. 





BREAKDOWN 
VOLTAGE 
TEST$33-50 


Terrifically handy. Tests bipolar transistors, FETs, diodes 
(inc. zener types) and other semiconductors. Determines PNP 
or NPN, checks for silicon or germanium types, measures 
BVces, BVcer, and BVceo. EA circuit (Jan 75). P&P $1.50. 



5 STAGE 

LOGIC 

PROBE 


This is the 1st prizewinner in the Kitsets-Electronics 
Australia competition. Designed by Ian Robertson, it's an 
elegant unit, and easy to build, has 7-segment readout. If 
you're working with logic circuits, it's one kit you should 
build. P&P$1. $13 


THE QUESTION: IS COLOURTV 
BETTER THAN COLOUR HI-FI? 

Colour Hi-Fi? Well who said Hi-Fi had to be brown woodgrain, 
anyway? (Not everybody has brown woodgrain furnishings.) And 
that's what L&G Hi-Fi equipment is all about .... colour. And it 
looks as great as it sounds. It's pointless showing you here the tuners, 
amps, turntables, speakers, and so on because we don't have full 
colour. But you can call into any Kitsets showroom in Australia and 
see for yourself why we're so sold on L&G. Even just on a per 
formance/price basis it's superb. If there's no way you can make it in 
to see L&G in the flesh, drop us a line with a long SAE and we'll 
send you a colour brochure free. 



Q PLAVMASTtH UJ S <—1 

0 © £T © 

PLAYMASTER 143 
AMP KIT 

EA's latest (Sep. '74). Virtually a new and 
advanced version of the Playmaster 136. 
Includes stereo phone socket and more 
flexible quad simulation. 16.5 watts RMS 
per one channel into 8 ohms, t 2dB from 
20-20k Hz. SN ratio better than 60dB. 
Distortion at typical listening 
levels 0.4%. Ho-hum. While you- 
know-who expects you to pay m vJ 

$3 + $79, what is our price? T p&p $2. 


BUILD YOUR $99 

OWN CASSETTE DECK 

Playmaster 144 as described in EA August 
and October '74. 80Hz-90kHz. S/N ratio, 
minus 42dB. Separation better than 30dB 
lOOHz-IOkHz. 2x200uV mike inputs; line 
input 1 20mV into 330k. Complete kit. All 
you supply is low imp. mike and cassette. 
P&P: $4.50. 


resistor bonanza 

200for $3 

Get 200 VaW or 200 YzW or 200 of 
each, but stock up now with what 
you need while our prices are low. 
Check Alt and Mom and see how 
much you'll save at Kitsets! Offer 
good on all orders postmarked 
before April 1. P&P per 200: 


Low priced Valves 

Not low quality — just low price. 6 of the most- 
used T.V. receiver valves at prices that make it 
worth stocking up big. They're Matsushita 
("National") so you know they're good. Don't 
fall for cheap-jack rip-offs others offer. These 
are really top grade. We'll keep supplying them 
as long as our stocks hold out. Mix types any 
way you like to get the low quantity prices. 
Special quotes on orders over 100. Mimimum 
order, 10 mixed valves. 


TYPE LIST PRICE PRICE EACH FOR MIX OF 

NORMAL PRICE 1 1 - 50 T~ 50 - 100 


1S2 
6 AL3 
6BL8 
6MB8 
6CM5 


$1.98 

$ 2.00 

$ 2.00 

$ 2.10 

$2.90 


12AV7 $1.92 


$ 1.20 

$ 1.20 

$ 1.20 

$ 1.20 

$1.90 

$ 1.20 


$ 1.10 

$ 1.10 

$ 1.10 

$ 1.10 

$1.80 

$ 1.10 


pack/post 50c 
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SYDNEY: 400 Kent St. Sydney, 29 1005. 657 Pittwater Rd., Dee Why. 

982 9790. ADELAIDE: 12 Peel St. Adelaide, 87 5505. BRISBANE: 

293 St. Paul's Tee. Fortitude Valley, 52 8391. MELBOURNE: 271 Bridge Rd. 
Richmond (Gallery Level, Church St. entrance) 42 4651. PERTH: 

557 Wellington St. Perth (Opp. new bus terminal), 21 3047. 


^ FM ON 

Seriously though, folks, with transmission 
starting soon, it's about time you examined 
our great L&G stereo tuner amps. And if 
you don't know about L&G yet, you just 
haven't been shopping. 20W RMS and 30W 
RMS models. $299 & $349 and worth every 
Mas^ent^ 


THE ULTIMATE ELECTRONIC 
ALARM CLOCK 
KIT: $82 


Not one of those half-baked thirty buck jobs. 
This is the superb EA design (Dec. '74) with 
24-hour indication, integral snooze facility, 
sleep facility for turning off a radio or similar, 
and automatic variable intensity display. 

When we say "nothing missing" we mean it — 
out kit includes everything to build the 
finished product. Full instructions, with 
diagrams. Not recommended for rank 
beginners. We rate this as one of the most 
exciting projects we vfe yet seen. P&P is $2. 


M OFF 



SNOOZE 



FAST/RESET 


SLOW/HOLD 




GLIDE-TONE 
GENERATOR $850 


Rod Torkington's 3rd 
prizewinner in the 
Kitsets-Electronics 
Australia competition. 
Simple to build. 
Checks loudspeaker 
response by logarith¬ 
mic sweep down 
musical scale. P&P $1. 



OFF 

. 240 to 16 Hz 
2,400 to 160 Hz 
^4,000 to 1.600 Hz 
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DIRTY BOOK 
DEPARTMENT 

Now that we have your attention, cop 
this: at Kitsets you can get a whole range 
of books and magazines on almost any 
electronic or related subject. This month, 
we're running 2 specials: 

A: Radio Valve and Transistor Data 
The famous lliffe manual that has sold over 400,000 copies. A mass of 
information covering over 232 pages, only 4 of which are ads. An 
absolute must if you're really into detail. 210 mm x 275 mm x 15 mm. 
Better to call in for this as the P&P is heavy at $1.40. Good buying at 

B: 20 Solid State Projects. Mainly things around the home, like light 
operated switch; lamp dimmer; intercom; telephone amplifier; sound- 
operated switch. Exceptionally clear descriptions and diagrams as only 
the Poms can do. P&P 50c. $4.25. 



DON’T WARBLE- 
DAUBLE 

9-tone door "chime" guaranteed to confuse 
the Avon lady. J. Pittar's 2nd prizewinner 
in the Kitsets-Electronics Australia comp¬ 
etition. Peals a pre-set number of times 
then switches off at end of sequence. Be 
first in your street with one. P&P $1.50. 

$22 

n *~0 
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Use this coupon for mail order. Please don’t send cash. Remit by Postal Order or crossed 
cheque, made payable to Kitsets (Aust) Pty Ltd. Send to P.O. Box 1 76 Dee Why 2099. 
For PMG/COD delivery, call 982 7500 (Area code 02) anytime (24 hour service) and 
tell us what you want. Orders are despatched within 24 hours. Please fill out form 
carefully and PRINT all details NEATLY. If your order comes in looking like a second¬ 
hand pakapoo ticket, we have to hang on to it until you send us a furious letter. And 
that doesn't do either of us any good. 


P'code.Phone . 


HOW 

MANY 

NAME OF GOODS AND 

CODE NUMBER IF GIVEN 

PRICE 

EACH 

P&P 

EACH 

SUB 

TOTAL 





































If you want your order sent registered (advisable) add 75c 


|<4— ITEM TOTAL: add column A | REMITTANCE TOTAL Add Column E —► 



Copyright 1974 Kitsets Aust. Pty. Ltd. 
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Forum 


Conducted by Neville Williams 


Perspex player covers look well but... 


One of the favourite resources of early movie stars was the "double 
take", where the character concerned registers two highly different 
reactions to a situation — the first casual, the second emotive. Two 
letters that arrived in quick succession during the past month had 
just this effect on the writer. 


The first came from a reader in the 
Australian Capital Territory, obviously 
concerned about the finer points of play¬ 
ing disc records. I quote: 

Dear Sir, 

In the June *74 edition of “ Wireless 
World”, a Mr. M. P. Hide wrote in about 
electrostatic forces on pickups. He said that 
he had recently purchased some high- 
quality disc reproduction equipment, in¬ 
cluding SME arm and a Shure cartridge. 

The deck, he said', utilised a plastic dust 
cover, and this dust cover was liable to 
become electro-statically charged. There¬ 
fore, if the equipment is used with the dust 
cover down, there will be a force attracting 
the arm towards the cover. Since the area 
of the arm on the stylus side of the pivot 
is greater than on the counterweight side, 
there will be a net upward force exerted 
on the stylus end of the arm. 

This, he said, would clearly upset the 
delicate balancing which provides the 
tracking force necessary for correct opera¬ 
tion of the cartridge. It would also upset 
the anti-skating to some degree. 

After reading this letter, I decided to try 
his theory out on my equipment. (I own 
a J. H. Formula 4 tone arm, and a Shure 
VI5 Type III.) As you may know, the J. 
H. arm is a very low mass arm (effective 
mass 4 grams), and due to this, it does not 
have nearly as much metal as other arms. 
Therefore, I had to reduce the tracking 
force to get a good reaction. But it did work . 
and proved to be a very interesting ex¬ 
periment. For those people interested in 
trying it, this is what you do: 

(I) Rest arm on turntable platter, pre¬ 
ferably with a stylus guard fitted. (2) Put 
on dust cover. (3) Stroke the perspex cover; 
your fingers must be directly over the arm, 
and you should stroke from pivot towards 
stylus. If no reaction occurs, try reducing 
the tracking force. After a small time of 
stroking, the arm should spring upwards. 

Most people clean their records. And 
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sometimes the cleaner will charge the re¬ 
cord. This charge on the record could also 
cause the arm to react, but to what degree, 
I do not know. 

Mr. Hide also said that he had tried the 
effects of this electrostatic charge whilst 
playing the Shure TTR 101 trackability test 
record. He stated that he incurred distortion 
when stroking the cover. This further proves 
his theory. 

The only solution that he could render 
was that of playing the records with the 
dust cover up or off. But unfortunately, this 
is rather impractical, and may have rather 
disastrous effects if you own cats, or any 
other sort of animal who finds joy in jump¬ 
ing up on turntables, or knocking arms 
about just because they might move up and 
down. 

R. A. (Mawson, A.C.T.) 

As I read down this letter, my first 
reaction was to view it as the writings of 
a typical super-enthusiast. Having seen to 
all the details which concern his “normal” 
counterpart, the “super” variety sets off 
in search of second-order effects, which 
might conceivably prejudice quality of 
reproduction. Among them is this matter 
of electrostatic attraction between disc, 
cover and whatever lays between them. 

I say this without seeking to ridicule the 
correspondent. Pleasure is where you find 
it and, if some derive pleasure from coping 
with obscure problems, chasing the last 
speck of dust, etc, so be it. I myself tend 
to stop short of such diversions, electing 
to take the usual measures to ensure good 
tracking, low record wear and minimal 
dust fouling — then to settle back to enjoy 
the program content. 

Most times, I play the records with the 
perspex dust cover lifted clear of the deck 
for reasons that are practical rather than 
technical. To operate the cover on its rear 
hinge would involve the provision of a 
much wider shelf, which would be both 
inconvenient and unsightly. In the par¬ 


ticular environment, and with an anti-dust 
device on the record, dust isn’t really a 
major problem, nor is electrostatic attrac¬ 
tion of the cover! It might not suit Mr 
Hide or R.A. but it suits me. 

By the time I’d reached R.A.’s instruc¬ 
tions, I was beginning to generate some 
doubts. Reducing the tracking weight to 
expose the effect is probably fair enough 
but a deliberate stroking of the perspex 
cover in a particular place and direction 
is going beyond reality. If the problem 
doesn’t show up unless its provoked, you 
probably don’t have a problem! 

If I “provoke” my fountain pen suf¬ 
ficiently by rubbing it against my coat, 
it will attract scraps of paper and lint but, 
in ordinary everyday use, it remains shiny 
and uncluttered. I really wonder whether 
electrostatic forces are much of a problem 
for the record enthusiast “in ordinary 
everyday use”? 

But having nevertheless concerned 
himself with such problems, R.A. casually 
quotes a possible reason for ensuring that 
the perspex cover is in place during the 
playing of a record. 

Not on account of dust, attracted by an 
electrostatic charge on the record, or by 
the vortex created by the spinning table. 

But the family cat (or other animal) 
which likes to disport itself on — or with 
— the mechanism! 

Good grief. Pardon my double take! 

R.A. and Mr Hide are getting fussed 
about subtle electrostatic effects while 
accepting as a possibility sabotage by the 
family cat. 

I could offer a few suggestions about 
what to do with such cats but I refrain 
from expressing them for fear of upsetting 
the RSPCA. Even so, I don’t think it 
unreasonable to impose an order of do¬ 
mestic discipline which deters animals — 
or small children for that matter — from 
tampering with the turntable. 

Nudging the needle. 

Or dicing with the disc! 

Then you can leave the perspex cover 
raised, if you want to! 

The next letter is on an entirely different 
subject and comes from a reader who had 
earlier been involved in our discussion of 
the cascode RF amplifier, “tricky circuits”, 
etc. On this occasion he is up-tight about 
standing wave effects in TV aerials and 
he leads off this way: 

In column I of “Forum”for November, 
1974 Neville Williams says “I heard a 
member of our staff trying to explain to 
a non-technical friend about standing wave 
effects in a TV antenna system — presuma¬ 
bly responsible for ghosting ...” 

I would be very pleased to have either 
the staff member or Mr Williams explain 
it to me. 

He then goes on to point out that much 
was written in the early days of TV about 
the need for aerials to match feedlines, 
in order that we should have no standing 
waves and no ghosts. He says: 

Assuming that we are confining ourselves 
to the reception case only, and not to trans- 




mission, then the aerial is the generator, 
the ribbon is the transmission line, and the 
receiver is the load. 

Whether or not we have a standing wave 
problem depends on whether the TV re¬ 
ceiver is matched to the 300-ohm line, and 
it does not depend on the match between 
aerial and line. No amount of mis-match 
there will cause standing waves. 

TV receivers are designed to have a 300- 
ohm (usually) input, and 300-ohm line is 
300-ohm line. Accordingly, a matched con¬ 
dition exists, and no amount of jiggery- 
pokery at the aerial end will change the 
fact. 

In practice, if the 300-ohm line becomes 
soaked with rain, or runs too close to gutters 
or other metal objects, or has sharp bends, 
etc, which may alter the characteristic 
impedance of the line, a standing wave 
condition may result. 

Even allowing that standing waves may 
exist in certain cases, as they certainly do, 
it is hard to imagine them causing much 
ghosting when the propagation velocity of 
300-ohm flat ribbon approximates 600 to 
800 feet per microsecond. Most domestic 
TV installations have about 50 or 100 feet 
of feeder at the outside. The ghosts might 
be displaced 1/10 of an inch apart, or pro¬ 
bably less. 

I am not pretending that domestic TV 
transmission lines may not have standing 
waves from time to time. But I do want 
to kill once and for all the suggestion that 
these result from aerial mismatch. Also, 
even if there are standing waves, I have 
grave doubts that they will cause much 
ghosting. 

A.R. (Willunga, S.A.) 


Well, as we read through A.R.’s letter, 
we felt that familiar sense of frustration 
from being blamed for something that we 
didn’t do. 

Our main concern in the particular in¬ 
stalment was to indicate the difficulty of 
explaining electronic fundamentals to a 
layman in terms that he can readily grasp. 
To illustrate the kind of comprehension 
gap that we had in mind, we made passing 
reference to a conversation about a TV 
antenna system. That was all. We had 
certainly not got involved in defining the 
roles of source, line and load. 

To be precise, the conversation to which 
we referred was between a staff member 
and a friend who had just spent part of 
his weekend executing a bright idea. In 
anticipation of buying a colour receiver, 
he had cleaned and checked his antenna 
and installed a new run of 300-ohm rib¬ 
bon. For good measure, he had installed 
TV antenna points in various rooms, re¬ 
ticulating the signal as if it had been 
240VAC. There were extensions, branches 
and bends galore. 

Not surprisingly, he was faced with a 
different result from every station from 
every antenna point — weak signals, strong 
signals, ghosts. Hence the need to explain 
why this would be expected, because of 
standing wave effects resulting from spare 
bits of ribbon attached to the active feed- 


ORGAN PHASE SHIFTER 
CAN'T POSSIBLY WORK! 


Dear Sir, 

On page 43 of the October issue of E. A. 
you show the basic circuit for a phase 
shifter. Your argument for its operation 
is that the 1 80-degree phase difference 
between collector and emitter will cause 
a continuous progression of phase rota¬ 
tion due to the change in impedance of 
the capacitor compared to the resistor. 

Surely, as the impedance of the capaci¬ 
tor approaches that of the resistor, the 
180-degree out of phase signals will 
simply cancel each other, leaving no sig¬ 
nal at one frequency and an increase of 
amplitude of the signal as you move up 
or down from this frequency. The ex¬ 
tremes of bass and treble will be out of 
phase compared with each other but no 
other angle of phase rotation will be in¬ 
volved. 

Vectorially, you have started with two 
voltage vectors that are of equal magni¬ 
tude but of opposite directions and, no 
matter how you add these two vectors, 
you cannot arrive at a vector different 
from one or other of the original vectors. 

C.A. (Brisbane, QLD.) 


line or extending beyond the receiver ter¬ 
minals. 

But, because this wasn’t the subject of 
the November Forum, we didn’t go into 
all this detail. 

So, by the time we reached the signature 
on A.R.’s letter, we had generated enough 
righteous indignation to pen an appro¬ 
priate disclaimer. 

Then we came to the P.S. which pro¬ 
vided our second double take: 

This letter is not intended as a criticism 
of the Forum column quoted. The Forum 
column provided an opportunity to mount 
my favourite hobby horse! 

Good grief — again! 

I was reminded of the old silent come¬ 
dies where Charlie Chaplin and/or his 
contemporaries were not above booting 
people solidly in the tail. When the victim 
turned around, they were greeted with a 
raised hat and an innocent smile! 

Ah well, A.R. has had his fun and made 
his point, which is basically a valid one 
in its own context. He has also served to 
remind us that we could well up-date and 
re-publish an article on the subject of 
multiple TV outlets originally featured in 
our October ’59 issue. 

October ’59! Phew! 

In the panel is a letter from a Brisbane 
reader who has obvious doubts about a 
phase modulation circuit featured re¬ 
cently. 

I can assure C.A. that the circuit does 
work as claimed. It is by no means original 
to E.A., the same basic idea being used, 
for example, in the Schober organ fea¬ 


tured in our July, ’74 issue. It was also 
used in one or two early phase modulated 
systems of simulated quadraphonic. If 
further assurance is necessary, we com¬ 
pared input and output of our prototype 
on an oscilloscope and made sure that the 
phase rotation effects were maximised in 
the centre of the musical range. 

What C.A. has overlooked is that the 
capacitor is not just a varying resistance 
in series with the signal from the collector. 
If it were, there would indeed be cancella¬ 
tion at one frequency and increasing am¬ 
plitude to either side of that frequency. 

But it doesn’t work out that way. In any 
RC coupling circuit, even the ordinary 
interstage variety, phase rotation becomes 
evident across the capacitor as the fre¬ 
quency is reduced and its impedance rises 
towards and beyond that of the terminat¬ 
ing resistor. We are not therefore looking 
at a simple resistive divider, but one in 
which one arm of the divider is reactive. 

Because of the progressive phase shift 
across the capacitor in our prototype cir¬ 
cuit, there is no way in which the two 
voltage sources can ever cancel. They 
merely combine to produce a resultant 
which is substantially in phase with the 
input at low frequencies, out of phase at 
high frequencies, and transitional in be¬ 
tween. Actual amplitude of the output 
signal is substantially constant within the 
pass band of the stage. 

Phase modulation is achieved by vary¬ 
ing periodically the resistive portion of the 
divider, thereby modulating the phase of 
all the affected frequencies. $ 


PHILIPS 


HI QUALITY IMPORTED 
DUTCH SPEAKERS 
FULL RANGE IN STOCK 



'Send 25 cents for postage of 
free technical catalogue and 
price list. 

'Hear and see the full range at 
G.H.E. 


G.H.E. 

GEORGE HAWTHORN ELECTRONICS 


966-968 High St., ARMADALE 
Victoria, 3143 

Phone: 509 0374, 509 9 725 
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DM 502 

DIGITAL MULTIIV 
Resistance. dBm. dBV 
Temperature. 3 '/? 
0.2% DC. 0.6% 


DC 504 

DIGITAL COUNTER 
80 MHz. 20 mv sensitivity. 
Frequency. Counts per minute 
Period. Totalize. 


$373 


Co oo 


Duty Paid 


Duty Paid 


FG 503 
FUNCTION 
GENERATOR 
1 Hz - 3 MHz 
Sine. 


TM 503 
MAINFRAME 
3 Hole 


Duty Paid 


Duty Paid 
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Pock up your trouble-shooters 
in a low cost Tektronix pack 


3 new Tektronix modules specifically related to 
provide wide capabilities at a low-cost for service, 
industrial, educational and design lab uses. Buy them 
as individual units or save with our special pack buy 
price of $1070. 

The FG 503 Function Generator offers the functions 
most commonly needed for test instrumentation. 
The DM 502 Digital Multimeter offers more features 
than any other unit in its class — features like temper¬ 
ature and dB capabilities. The DM 504 Counter has a 


m TEKTRONIX 

committed to technical etcallanco 

Tektronix Australia Pty. Limited 
80 Waterloo Road, North Ryde, 
N.S.W. 2113. 

SYDNEY - 888-7066; 
MELBOURNE - 94-0229; 
ADELAIDE - 223-2811; 


high stability time base that permits a big increase in 
resolution by overflowing one, two or three digits, 
providing eight digit resolution with a low-cost five 
digit instrument. 



A wide range of additional modules are 
available. Phone or write for the full 
specifications and Tektronix prices. 


i 
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Circuit & Design Ideas 

Interesting circuit ideas and design notes selected from technical literature, reader contributions and staff jottings. As they have not necessarily been tested 
in our laboratory, responsibility cannot be accepted. Vour contributions are welcome, and will be paid for if used. 


Conducted by Ian Pogson 


Passive solid-state antenna switch 


A lot of antenna switch schemes have 
appeared in the past but all used compli¬ 
cated tuned ciricuts and lots of diodes or 
vacuum tubes that required high voltage 
supplies. This circuit uses only two pairs 
of silicon diodes, one pair (D1 and D2) 
which effectively shorts the receiver input 
during transmission, and the other (D3 
and D4) which disconnects the transmitter 
during reception. 

Because of the high power from the 
transmitter, D3 and D4 conduct and the 
power flows towards the antenna. Like¬ 
wise, D1 and D2 in the receiving branch 
also conduct and put a short circuit across 
the line at the receiver (only 0.6V appears 
across D1 and D2), thereby protecting the 
input circuits of the receiver. As the short 
circuit is a quarter wavelength from the 
T-junction, the impedance in parallel with 
the antenna line at the junction is very 


ANTENNA 



high and does not affect the power travel¬ 
ling towards the antenna. 

During reception, the impedance at the 
T-junction looking toward the transmitter 
is infinite because there is an open circuit 
half a wavelength away caused by non¬ 
conducting D3 and D4. Looking toward 
the receiver there is a matched line, so 


all the power fron the antenna goes into 
the receiver. The diodes are high fre¬ 
quency switching diodes with current rat¬ 
ings depending on the transmitter power. 
The line is the same as the one used to 
feed the antenna. 

(By Alejandro Lieber, in “Wireless 
World”.) 


Simple TV booster 

Most build-it-yourself TV boosters use 
L-C circuits that limit tuning to a single 
channel, or require elaborate procedures 
for broadbanding the circuits. The booster 
shown in the diagram is an untuned 
broadband amplifier (originally from 
“Television”, Paris) covering channels 7 
to 13. The gain is 25dB at 180MHz and 
drops 3dB at 150 and 210MHz. The power 
supply can be between 4.5 and 12V, 
although 9V is shown on the diagram. 

Parts layout is not critical, but you may 
want to use the layout as shown. The 
75-ohm input and output impedances can 
be matched to 300-ohm twin lead by 
baluns. The gain can be controlled by 
inserting a 500-ohm pot in series with the 
output emitter resistor. 

The parts are assembled on a board 
approximately 57mm x 89mm. The cir¬ 
cuit is easy to duplicate using perforated 
board and clips or a PC board. 

(From “Radio-Electronics”.) 


OUTPUT 



INPUT 


Cross-coupled transistors form balanced mixer 


The collectors of the two transistors 
(2N1303) are wired together to share the 
output load and their bases and emitters 
are cross-connected. Thus a positive-going 
carrier wave turns on one transistor while 
the other is kept in the off position. This 
produces a positive pulse across the com¬ 


mon collector load. When the phase of 
the carrier wave is reversed, the two tran¬ 
sistors switch conditions, again producing 
a positive pulse across the common load. 
In effect frequency doubler action is 
achieved without a phase-shifting trans¬ 
former. When a signal is applied to the 


input terminal a frequency doubled out¬ 
put also results. 

The result is a mixture of frequencies 
dependent on the ratio of signal levels. 
The mixed signals that appear across the 
output load are the upper and lower side¬ 
bands of the two input signals—the even 
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Professional Trio Test Gear at 
Amateur Prices 


VT108FET Volt-Ohm-Meter 


DC volt meter: 

Range: 

Input impedance: 
Accuracy: 

AC volt meter: 

Range (Sine wave voltage): 

(dB): 

(Any other voltage): 
Input impedance: 


Accuracy: 

Freq. response: 

Ohm meter 
Range: 
Accuracy: 


AG202A Audio Generator 


1% scale variation: 


0.5 to 1,500 V in 8 ranges. 

11 Mil on each range. 
t3% at fulJ scale 

1.5 to 1,500 V r.m.s. full 
scale in 7 ranges 
—15 to +66 dBm 
4.2 to 4,200 Vp-p 
full scale in 7 ranges 
1 MO 

80 pF at 500 to 1.500 V range 
145 pF at 1.5 to 150 V range 
using (PC-14) probe 
±5% at full scale 
15 Hz to 5 MHz ±10% 

30 Hz to 2 MHz t3% 

0.1 n to 1,000 Mil in 7 ranges. 

±5% of setting range at scale 0.3 to 3 
*10% of setting range at scale 0.1 to 10 


Approx. 30 sec. 


Frequency range: 

Freq. accuracy: 

Sine wave characteristics: 
Output voltage: 

Distortion: 

Square wave characteristics: 
Output voltage: 
Overshoot: 

Sag: 

Output impedance: 

Output attenuation: 

Drift with line voltage: 

External synchronization: 

Synchronization voltage: 
Max. input voltage: 

Input impedance: 


20 Hz to 200 kHz in 4 ranges 
*(3% + 2 Hz) 

10 V r.m.s. *10% 

0.5% at 50 Hz to 100 kHz 
1% at 20 Hz to 200 kHz 

10 Vp-p 
3% 

10% at 20 Hz 
600 n 

HIGH/LOW (40 dB) and variable control 
(±10% variation) 

Freq: ±0.5% 

Level: ±0.5 dB 


1%/V approx. 
3 V r.m.s. 
lOkfl 



/ 
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> 

1 *' "sLr ^ o v o 
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C01303A 75mm Scope 


SG402 R.F. Generator 


CRT: 

Vertical Sensitivity: 
Attenuator: 
Bandwidth 

Input R and C: 

Max. input voltage: 
Horizontal Sensitivity: 
Attenuator: 

Freq. response: 
Input R and C: 
Sweep Freq: 
Synchronization: 
Power requirements: 


C308P1 
20 mV/cm 

1/1, 1/10, 1/100 plus fine control. 
DC: DC to 1,5MHz ( T 3dBf 
AC: 2 Hz to 1.5 MHz (-3 dB) 

1 Mil, 30 pF 

300 V (DC + AC peak) or 600 V p-p 
500 mV/cm 
Continuously variable 
DC to 250 kHz 
1 Mfl. 40 pF 

10 Hz to 100 kHz in 4 ranges 
Internal (—) 

100/117/230 V AC 50/60 Hz. 15 W. 


Freq. range: 

Freq. accuracy: 
Output Voltage: 

Attenuator: 

Modulation: 

Internal: 

External: 

Power requirements: 
Dimensions: 


100 kHz to 30 MHz in 6 ranges 
* 1 % 

0.1 V r.m.s. 

HIGH/LOW (10:1) and variable control. 


400 Hz, 40% mod. degree 

Requires 1.5 V r.m.s. for 40% mod. degree 

100/117/230 V AC 50/60 Hz. 6 W. 

W 186 mm x H 131 mm x D 220 mm 
(W 190 mm x H 154 mm x D 245 mm 
Max. dimensions) 


2.5 kg 


• Available at leading electronics stores • 
Sole Australian agent 


PARAMETERSTfS 


Melbourne 90-7444 
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CIRCUIT & DESIGN IDEAS 


-lOv 



1-Mhz 

CRYSTAL 

OSCILLATOR 

e , n s 500 mv 


order harmonics of the input and the balance control is adjusted to null the 
carrier. No component at the fundamental carrier. 

frequency appears in the output once the k The circuit was found to function best 


Signal injector in a torch case 


Some time ago I made up a simple mul¬ 
tivibrator signal injector as described in 
“Electronics Australia” in June, 1973. 
However, I was unable to get a suitable 
probe housing at the time. On seeing an 
Eveready “Bijou” torch which uses two 
type AA cells, I considered that this could 


be used to advantage and bought one 
accordingly. 

I rebuilt the injector into an empty type 
AA dry cell case. The accompanying 
drawing shows the constructional details. 
I removed the globe from the torch, filled 
the holder with epoxy resin and drilled 



Car parking aid idea 

While parking my car the other day in 
a difficult situation between two other 
cars, the thought came to me that it may 
be possible to use an old stereo tape head 
as a metal proximity sensor. The head 
would be mounted on the bumper bar 
(front, rear, or both) and one winding 
would be fed with an .audio signal, say 
400Hz to 1000Hz, and the other head 
would feed into an amplifier and speaker 
inside the car. When the sensing head 
came close to another bumper bar, presu¬ 
mably some of the signal in one winding 
would be coupled across to the other 
winding and so an audio tone would be 
heard by the driver, the signal increasing 
in strength as the sensor came closer to 
the external metal. 

I have not tried the idea but someone 
else may feel inclined to give it a trial. 

(By Mr A. Beekman, Ryde, NSW.) 


E-A HANDBOOKS 

All handbooks available now: 

• HI-FI STEREO ANNUAL 

$2.10 

• BASIC ELECTRONICS 

$2.60 

• PROJECTS & CIRCUITS 

$2.60 

• DIGITAL ELECTRONICS 

$3.60 

• FUND. OF SOLID STATE 

$3.60 

Price includes new postage. 

Available 

from: 


EA, Box 163, Beaconsfield, NSW 2014. 


when driven from a low impedance source 
of approximately 50 ohms. Signals were 
applied for mixing through a 50kHz to 
500kHz bandpass filter. A 1MHz carrier 
was obtained from a crystal controlled 
oscillator using a capacitive voltage 
divider. The ratio of crystal oscillator 
amplitude to signal amplitude was 10 to 
1. The 1MHz oscillator had an amplitude 
of 600mV. Signals were amplified to pro¬ 
duce 60mV at the mixer input. 

Because of the inherent wide bandwidth 
of the mixer input, the input circuits and 
the crystal oscillator must be shielded. 
This prevents external mixing of the sig¬ 
nals before they are applied to the bal¬ 
anced mixer. The output of the mixer is 
approximately 600 ohms. 

(By Leonard E. Geisler, in “Elec¬ 
tronics”.) 

Editorial Note: It should be possible to 
replace the two transistors with more 
modern silicon types. This may necessitate 
changing some resistor values to suit. 


it for a probe tip (2in nail). The flat head 
of the nail contacts the top of the housing 
of the multivibrator, completing the circuit 
to the probe. A new AA cell is inserted 
into the torch body, followed by the elec¬ 
tronics. The switch built into the torch 
operates the unit. 

(By B. Palamountain, 16 Powlett Street, 
Sunbury, Victoria 3429.) 


Radio Despatch Service 

RADIO and ELECTRICAL 

WHOLESALERS 

869 GEORGE STREET, 

SYDNEY 

HEWLETT PACKARD 

DIODES, LED's. 

AND DISP 

LAYS 

5082 - 2800 

96 c ea 

2811 

91c " 

2826 

1.38 " 

2830 

5.58 " 

2900 

1.61 " 

3002 

$11.76 " 

3080 

$2.85 " 

4350 

$2.48 " 

4360 

$6.44 " 

4371 

$2.85 " 

4403 

73c " 

4440 

64 c " 

4468 

69 c " 

4480 

60c " 

4482 

80 c " 

4486 

60 c " 

4487 

21c " 

4885 

52 c " 

FOR QUANTITY DISCOUNT RING: 

211-0191 or211-0816 

ALL PRICES 

NETT 
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Interfacing EDUC-8 
with punched paper tape 


Resuming the discussion of peripherals, the author explains here 
how to go about interfacing surplus paper tape readers and punches 
to your completed EDUC-8 microcomputer. Full logic circuits are 
given for typical reader and punch units, together with details of 
how to modify the circuits for other types. Software is also dis¬ 
cussed, and a useful program presented to enable convenient 
punching of program tapes. 

by JAMIESON ROWE 


By this stage, quite possibly you have your 
EDUC-8 microcomputer and its two basic per¬ 
ipherals working, and have been trying your 
hand at some programs. If so, you've no doubt 
begun to find it tedious loading each program 
into the machine via the front panel switch 
register, and will probably be keen to provide 
a more convenient and speedy means of 
achieving the same result. 

There are a number of alternatives to the 
manual method of feeding programs and data 
into a computer, as you are probably aware, 
and these generally involve a storage medium 
such as punched cards or tape, cards with 
optical marks or magnetic coating, magnetic 
tape, or a magnetic disc or drum. Each of these 
has its own combination of advantages and 
disadvantages, although some are now looked 
upon less favourably than others in commercial 
computer applications — where the emphasis 
tends to be on faster and faster operation. 

For the present I am going to deal with only 
one of these storage media and its handling, 
although I hope to be able to discuss certain 
others in later instalments. The medium chosen 
for this initial foray into the subject is punched 
paper tape. 

Why punched paper tape? Well, it seems to 
me one that is particularly well suited for storage 
of the modest-size programs used for an educa¬ 
tional microcomputer like EDUC-8. The pro¬ 
gram tapes are short — at the most they are 
likely to be about a metre long, including leader 
and trailer. This makes them easy to handle, 
and quickly loaded into the machine even with 
a slow reader unit. At the same time the en¬ 
coded information they contain is quite accessi¬ 
ble, and can easily be "read'' by eye after a 
little practice. 

The equipment required to handle punched 
paper tape is also quite compact, and relatively 
simple. 

There is also a very practical reason for the 
choice: I believe you are more likely to be able 
to pick up surplus punched paper tape equip¬ 
ment than any other. There is a lot of this 
equipment being pensioned off'' from com¬ 
mercial data processing facilities at present, it 
generally being replaced by key-to-disc systems. 

Probably the most suitable sort of punch tape 
equipment to look out for in this context is the 
hardware making up what was generally known 
in the EDP industry as a "keypunch station ". 
These were not connected directly to a com¬ 
puter, but were used merely for off-line pre¬ 
paration of data input tapes from type¬ 
writer-style keyboards. 
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There are two broad types of keypunch sta¬ 
tion. The simpler type was used for initial tape 
preparation, and has only a keyboard and tape 
punch unit together with the necessary power 
supply and encoding logic. The other type is 
known as a "verifier station", because it was 
used to compare the tape produced by the first 
operator with ostensibly the same information 
re-entered by a second operator (to try and 
detect, and correct, operator errors); this type 
of equipment has not only a keyboard and 
punch, but a tape reader as well. 

The verifier station equipment is the one to 
aim for, in other words, because this will.yield 
both a paper tape punch and reader, together 
with the necessary power supply unit to operate 
them. And for a bonus you'll get a keyboard 
unit — I hope to describe how to use this also 
with the computer, later on. 

If you're lucky, you may well be able to get 
hold of a complete verifier station for a few 
tens of dollars. Quite large numbers have been 
literally dumped in recent years, which seems 
almost criminal — particularly since most were 
made no more than twenty years ago, and cost 
more than a thousand dollars each! 

By the way, it is important to make sure that 
you get tape equipment designed to take paper 
tape 2.54mm (1 inch) wide, and that it punches 
and reads the full 8 bit positions or "levels" 
possible with this tape. There are other types 
of equipment around, some of which use the 
same width tape but only 7 of the bit positions, 
while others use a narrower tape and either 
5 or 6 bit positions. None of these would be 


BIT POSITIONS 
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DIRECTION 
OF TRAVEL 


FIG. 1 


SPROCKET HOLES 


anything like as suitable for interfacing with 
EDUC-8 as is the 8-level tape equipment, be¬ 
cause the instruction and data words for the 
machine are all of 8 bits. 

To help you in checking that a set of equip¬ 
ment is designed for the correct 8-level tape. 
Fig. 1 shows the main features of this tape. 
It also shows the standard way of interpreting 
the bit position, with the three least significant 
bits on one side of the sprocket hole track, and 
the remaining five on the other. 

Note that the type of encoding used in surplus 
keypunch gear is not important for our present 
purpose, as this part of the equipment is not 
used. 

Incidentally, new punched tape equipment 
is available, if you can afford it. For example 
McMurdo Australia have a basic tape reader 
of Italian manufacture, the Ghielmetti type DTR 
40K. This operates at up to 40 characters per 
second, but costs $270. 

The reader and punch unit pictured are both 
from a verifier station marketed by a big British 
computer firm, and are fairly typical. Both units 
were originally made by the Welmec Corpora¬ 
tion, of London. The reader unit is designated 
type R8.1, and the punch unit type SI 8.8. Both 
operate from a nominal 1 20V DC supply, and 
are capable of working at speeds up to around 
10-15 characters per second. 

The Welmec R8.1 reader unit uses mechani¬ 
cal sensing of the punched holes, by means 
of eight small spring-loaded sensing pins. These 
are attached to a yoke assembly, which is 
moved upward towards the tape by a pair of 
heavy-duty solenoids. Each sensing pin is con¬ 
nected by a mechanical linkage to a set of switch 
contacts, so that the contacts close if their pin 
meets a hole and is able to travel its full upward 
stroke. Conversely if a sensing pin does not 
encounter a hole, it is prevented from moving 
its full stroke by the tape, and its contacts 
remain open. 

At the top of its stroke, the yoke assembly 
trips a set of bi-stable switch contacts, which 
during the upward stroke have been closed. 
The contacts then latch in the open position, 
and because they control the current to the main 
actuator solenoids, this causes the yoke assem¬ 
bly to fall back to its rest position under the 
influence of gravity and a tension spring. 

The yoke assembly has a pawl which engages 
with a ratchet mounted on the same shaft as 
the reader's tape sprocket. In falling back to 
its rest position the yoke assembly thus causes 
the tape to be incremented to its next row of 
punched information — after the sensing pins 
have been withdrawn. Finally, at the bottom f 
of the return stroke, the yoke assembly trips f 
the latching contacts of the bi-stable solenoid 
control switch, completing the cycle and ready¬ 
ing the reader for another. 

Note that with this type of reader mechanism, 
the number actually encoded on the tape is only 
"read" by the sensing pins, and reflected in 
their switch contacts, at the top of the stroke. 
This tends to make interfacing a little more 
complex than with other types, which generally 

















Above are two views of the Welmec tape punch, as 
modified by the author, with the power pack visible in 
the right-hand shot. At right is the companion reader unit, 
as modified for loading. 
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tend to read the tape in a static fashion—i.e., 
whenever the tape is not actually moving. 

This means that the simple circuits I have 
developed for use with the Welmec reader and 
similar "on the fly"' types should work even 
more reliably with static types, and in that sense 
they should be suitable for almost any mechan¬ 
ism. On the other hand a static reading mech¬ 
anism will generally work quite well with even 
simpler circuits, should you wish to take advan¬ 
tage of this. 

Let us now look at the logic circuits required 
to interface a reader mechanism with our 
EDUC-8 computer. There are actually two dif¬ 
ferent types of circuit, because there are two 
distinct functions which a reader may be called 
upon to perform. 

One of the functions is to read input data 
into the machine, under the control of a pro¬ 
gram, in the same way data is fed in via the 
keyboard. This can be the major function of 
a reader with a large machine, but with a small 
machine like EDUC-8 it is likely to be of rather 
less importance than the second function: load¬ 
ing programs. 

It is of course possible to load programs in 
the same way as data is read into the machine, 
under program control. Here the machine must 
contain a small program known as a "loader"' 
or "bootstrap ", whose sole purpose is to direct 
the machine in loading in the real programs. 
The bootstrap program may either be stored 
in the normal memory of the machine, after 
having been fed in manually via the console, 
or alternatively it may be provided by the com¬ 
puter manufacturer in "hard wired' form — 
i.e., part of the actual wiring, usually an au¬ 
xiliary read-only memory or ROM. 

While a bootstrap program may be used with 
EDUC-8, this is not a very attractive proposition 
because the bootstrap would take up valuable 
memory locations. Even if it took up only 10 
or 1 5 memory locations, this would be a sig¬ 
nificant and irking proportion of the total 256 
available. 

Happily this can be avoided, by providing 
a reader unit itself with the necessary logic 
"know how" to enable it to load programs 
automatically. Provision was made in the basic 
EDUC-8 design to allow this to be done, by 
means of the external "load address'" and 
"deposit" signals. 


Logic circuits will be presented here for both 
types of tape reader function. They will be 
presented separately, but could be combined 
if you so desire. The first, that for program 
loading, is shown in Fig. 2. 

This circuit has been designed to load pro¬ 
gram tape punched in the following way. First, 
the tapes have a length of "leader ", blank 
except for the sprocket holes; this allows the 
tape to be inserted into the reader gate without 
concern for the actual information. Then at the 
end of the leader, the start of the information 
itself is indicated by a single hole punched in 
the most significant bit position (track 7 in Fig. 
1 ). 

The row (or "frame", as they are called) 
immediately following the start bit is then used 
to contain the address of the first memory 
location in which the program is to be stored. 
After this, the succeeding frames contain the 
program itself, i.e., the actual instructions in 
the order they are stored in memory. No further 
address information is required after giving the 
first storage address, as the instructions are 
automatically stored in consecutive locations. 
The tape is arranged to end a few sprocket holes 
after the last instruction. 

This format is illustrated in Fig. 3. Note that 
it is usual to cut the start and end of tapes 
as shown, to make it clear which end is which. 



The heart of the loader logic in Fig. 2 is the 
two RS flip-flops FFA and FFB, formed by the 
cross-coupled gates G2-G3 and G4-G5 respec¬ 
tively. These effectively form the "memory" of 
the loader, and control its operating sequence. 
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EDUC-8 computer 


When power is first applied, both flip-flops 
are reset by the R-C circuit connected by diodes 
to the free inputs of G3 and G5. To initiate 
loading after a tape has been inserted into the 
reader, the operator merely presses the "load 
button". This takes the associated input of gate 
G1 to logic high, and because the other input 
of G1 will normally also be high (more about 
this soon), the output of G1 will go low. 

The effect of this is to switch FFA to the set 
state, with the output of G2 high and that of 
G3 low. Base current thus flows in transistor 
T2, via the series diode and resistor connected 
to the output of G3. Accordingly T2 conducts, 
and applies forward bias to the gate of the 
C106B SCR, which triggers into conduction. 
The circuit is thus completed for the reader 
activator solenoids, and the reader mechanism 
thus starts operating. 

Pulsed by the action of the latching reader 
switch contacts, which alternatively make and 
break the solenoid circuit at the bottom and 
top of the strokes, the reader begins scanning 
the tape. 

A small low-voltage relay RLY A is connected 
via a 2.7k/10W dropping resistor in parallel 
with the reader solenoid circuit, such that its 
current is also alternatively switched by the 
latching reader switch contacts. A set of chan- 
eover contacts on RLY A is then used to gen¬ 
erate a feedback logic signal, whose bounce 
transients are suppressed by the RS flip-flop 
formed by gates G8 and G9. When the reader 
is operating, the output of gate G8 is thus a 
rectangular wave, whose high-to-low transition 
occurs at the top of the reader yoke's stroke. 

This transition is important, because it corre¬ 
sponds to the instant in the reading cycle when 
the sensing pin contact have been stabilised 
in their "read" positions. Hence the signal from 
G8 is used.to trigger three cascade-connected 
monostables (one-shots) D1, D2 and D3. The 
first monostable D1 is used to generate a pulse 
about 60us long, immediately following the 
transition, while 02 and D3 produce two 
smaller pulses (about 3us) which follow se¬ 
quentially. 

It is the third pulse, from D3, which plays 
the first part in the loading sequence, via gate 
G7. The second input of this gate is driven by 
a PNP transistor, T3, whose base is connected 
to the reader sensing contacts associated with 
bit position 7. 

During the sensing of the paper tape leader 
where there are no information holes punched, 
all of the reader sensing contacts remain open. 
However, upon the arrival of the "start” frame, 
the contacts for bit 7 close at the top of the 
stroke, so that T3 conducts and takes the 
second input of G7 high. When the pulse from 
monostable D3 arrives at G7, the gate output 
therefore goes low, and this causes FFB to be 
set. 

The setting of FFB causes two things to 
happen. One is that the inputs of gate G16 
are taken low, so that its output goes high; 
this enables gates G1 7-G24, to open the data 
paths between the eight sets of reader sensing 
contacts and the switch register circuits of the 
computer. * ^ 

The second thing that happens when FFB 
sets is that gate G6 now has both inputs taken 
high, so that its output goes low and that of 
G1 2 goes high. This enables gate G14, so that 
at the top of the reader stroke for the next 
consecutive frame, the 60us pulse from mon¬ 
ostable D1 causes G14 to deliver a LO%D 
ADDRESS (L) pulse to the computer. Because 
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the reader sensing contacts will simultaneously 
be sensing the initial loading address on the 
tape, this causes the computer to load the 
address into the PC via the switch register 
circuit. 

This is providing, of course, that all of the 
switch register switches are in the "up" or 1 
position, so that gates G1 7-G24 in the loader 
can control the logic levels. This is also neces¬ 
sary for correct depositing, so that when the 
loader is operated, the SR switches must always 
be in the up position. 

Immediately after the address is loaded, the 
short pulse from monostable D2 arrives at the 
input of gate G10. As the second input of this 
gate is now high, because FFB has been set, 
the output of G10 is thus driven low briefly. 
And this in turn resets FFA, so that now only 
FFB is left in the set state. 

Despite the resetting of FFA the reader mech¬ 
anism continues to operate, because of the 
second diode and resistor connected from the 
base of T2 to the output of G5. Gate G6 is 
disabled, as the output of G2 has now gone 
low, but G11 is now enabled, because the 
outputs of G3 and G4 are now both high. This 
causes the output of G11 to go low, and the 
output of G13 to go high, enabling gate G1 5. 

As a result, at the top of the next consecutive 
reader stroke, the 60us pulse from monostable 
D1 is now passed by G1 5, to deliver a DEPOSIT 
(L) pulse to the computer. And this occurs when 
the reader sensing contacts are registering the 
first instruction, so that the computer will 
deposit this instruction as required in the first 
desired memory location. 

This last sequence of events will be repeated 
for succeeding frames of the tape, depositing 
each of the instructions in turn. The loading 
sequence will normally only come to an end 
when the tape end sensing switch of the reader 
mechanism registers that the tape has run out. 
The switch breaks the 120V supply to the 
solenoids, stopping the mechanism. At the 
same time it causes the "tape fault" lamp to 
light, and resets FFB of the loading logic, by 
turning on transistor T1 via the 120k resistor 
connecting to the latter's base. 

When FFB resets, the output of G1 6 goes 
low, disabling gates G1 7-G24 and thus freeing 
the switch register circuits for normal operation. 
At the same time G1 5 is disabled, so that both 
the LOAD ADDRESS (L) and DEPOSIT (L) lines 
are also freed. And as both FFA and FFB are 
reset, the loader circuit is back to its initial state, 
ready for loading another program when re¬ 
quired. 

As you can see, the operation is not particu¬ 
larly complicated, yet the circuit performs the 
required loading sequence simply and reliably. 

It contains only eight ICs, of which six are of 
the low-cost "garden variety": 7400 x 3, and 
7401 x 3. The remaining two are 9602 devices, 
to provide the monostable elements. Together 
with the ICs there are three low cost transistors, 
two 2N3638 or similar, and one BC108 or 
similar; also a C106B or similar SCR, some 
diodes and a handful of minor components. 

Note that because the reader solenoids are 
highly inductive, they tend to generate a high 
back-EMF when their current is switched. This 
is the reason for the R-C circuit across the 1 20V 
switch contacts, for the EM408 diode, and for 
the R-C network across the SCR. The latter is 
to reduce the rate of rise in anode voltage, which 
would otherwise cause the SCR to turn on 
spuriously — and to its detriment. 

The 10k pull-up resistors connected to the 
outputs of gates G17-G24 are effectively in 
parallel with similar value resistors on the front 
panel board of the computer itself. I have found 
them necessary in order to ensure completely 
reliable operation of the loader with "worst 


case" 7401 gates, whose output leakage in 
the high output state can be as high as 250uA. 

The additional resistors would not be required 
if the existing resistors in the machine were 
reduced from 10k to 4.7k, but this is not easy 
once the machine is assembled. 

The pull-up resistors shown on the outputs 
of G14 and G1 5 are for the same purpose. 
Again it is easier to fit additional resistors in 
the loader, rather than to change the existing 
resistors in the machine itself. 

Note also — and this is very important — 
that for correct loader operation, the 0.1 uF 
capacitor shown bypassing the external 
deposit line of the computer should be re¬ 
moved, and replaced by a unit of .001 uF. 
This is necessary to prevent faulty operation 
due to distortion of the loader's DEPOSIT 
(L) pulses from G15. The easiest way to make 
the change is to clip the original capacitor 
from the front panel board, and to wire the 
new one in at the 16-pin loader socket on 
the machine's rear panel. 

The exact physical form of the loader logic 
just described will depend upon the reader unit 
you obtain, and this is left to you. In my case 
all of the circuitry except the SCR, its R-C circuit 
and RLY A with its dropping resistor were 
mounted on one of our "Multi-DIP" boards — 
the larger size, having space for eight ICs. The 
other parts just mentioned were mounted on 
a small square of Veroboard, and both boards 
mounted inside the original reader case beside 
the mechanism. 

The loader connects to the computer via a 
multi-way cable, which brings 5V DC to the 
loader as well as making the signal connections. 
The cable ends with a 1 6-way McMurdo plug, 
mating with the loader socket on the computer 
rear panel. 

High voltage for the loader is derived from 
the original keypunch power pack, which is a 
simple transformer and selenium bridge unit 
with a IOOOuF reservoir electro and a rating 
of about 2A continuous. I used a "Bulgin'' 
3-way panel-mounting plug on the loader, mat¬ 
ing with a cord-type socket on the cable from 
the power pack. 

Note that the purpose of G1 in the loader 
logic circuit is to prevent the load button from 
setting FFA if the high voltage is not connected, 
or if the reader gate is open (which opens the 
tape end switch). When there is no high voltage, 
the contacts of RLY A revert to their normal 
positions, so that the output of G8 remains low 
and prevents G1 from responding to the load 
button. 

This has been done to prevent the reader 
from suddenly "bursting into life" while the 
tape gate is being closed, if the load button 
has accidentally been pressed. Such a sudden 
start could well damage the tape, by moving 
it before the gate is properly closed and latched 
in position. 

I should perhaps point out that the circuit 
of Fig. 2 does not show the 5V supply connec¬ 
tions to the various ICs; these are assumed. 
Also not shown but nevertheless required are 
the usual bypass capacitors on the 5V line. I 
used two 0.1 uF LV polyester capacitors in the 
loader, one where the 5V enters the board, and 
the other at the far end. 

The other logic circuits given here will as¬ 
sume the same power supply and bypassing 
provisions. 

As mentioned earlier, this loader circuit 
should be suitable not only for "on the fly" 
reader mechanisms like the Welmec R8.1, but 
also for those with static reading. However, if 
the reader mechanism uses a stepping motor 
or a motor and clutch escapement for tape drive. 
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EDUC-8 computer 


in place of the solenoids, you will need to 
modify the circuit slightly. 

Such reader mechanisms are generally not 
capable of self-cycling like the Welmec unit. 
They must usually be triggered into operation 
for each read cycle, by means of a pulse fed 
to the driver circuit controlling the stepping 
motor or clutch escapement solenoid. 

As an example of what is required for this 
type of mechanism, Fig. 4 shows the changes 
I found necessary to adapt the loader logic for 
use with a type 1 741 reader made by the Tally 
Corporation of Seattle. This reader has a 
synchronous motor and clutch escapement 
drive system, the clutch escapement being 
actuated by a small solenoid. This is driven with 
the appropriate length pulses (about 4.5ms) by 
a power transistor fed by a monostable, both 
of which are built into the reader unit. 

You can see from Fig. 4 that the main change 
to the logic is the addition of a simple clock 
oscillator, whose output takes the place of the 
feedback logic signal from G8 in Fig. 2. The 
gate formerly used for G8 is now used as an 
OR gate, which enables the clock oscillator 
when either FFA or FFB are set. The oscillator 
circuit is one that the author has used many 
times before — in fact the same circuit as used 
for the main clock generator in EDUC-8. It uses 
one half of a 7413 Schmitt trigger device, with 
a BC108 or similar NPN transistor. 

The trigger pulses required for the monosta¬ 
ble and driver circuits of the reader are derived 
from the output of D1, via the gate formerly 
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7413/2 









used as G9. The 60us pulses from D1 are quite 
suitable for triggering the escapement monos¬ 
table, so that the clutch increments the reader 
sprocket to move the tape one frame forward 
after each H-L transition in the clock oscillator 
output. The pot in the oscillator circuit thus 
becomes the loading rate adjustment, and with 
the Tally 1 741 reader it can be set for speeds 
up to 50 characters per second. 

As the clutch escapement pulse is being 
derived from D1, it might seem as if loader 
operation would be disrupted, with the tape 
being moved at the very time sensing takes 
place. However, this does not happen, because 
the reader clutch escapement responds rela- 
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tively slowly to the drive pulse — compared 
with the 70-odd microseconds required for the 
logic to operate. In fact the tape typically does 
not start to move until about 3ms after the start 
of the drive pulse, and the sensing contacts 
do not begin moving for another 3 or 4ms. 
There is thus more than enough time to sense 
the tape before the sensing contacts are dis¬ 
turbed. 

Note that there are other motor-clutch 
readers, like the Tally model 424, which do 
not provide the clutch solenoid driver or its 
monostable. For such readers the remaining 
9602 element in the loader logic may be used 
to generate the required pulse (4.5ms long for 
the Tally 424), and a suitable power transistor 
used to drive the solenoid. 

The Tally model 424 has either a 48V solen¬ 
oid, of 220 ohms resistance, or a 24V solenoid 
with 50 <*hms resistance. In either case a series 
R-C circuit of 0.25uF and 10 ohms should be 
fitted across the coil, and probably also an 
EM408 or similar diode as with the solenoids 
of Fig. 2. With these to suppress transients, 
the driver transistor could well be a 2N3055, 
or the smaller 2N3054. 

The Tally readers may be fitted with a tape 
end sensing switch, but this is not connected 
into the clutch escapement circuit. It is left free, 
for use in the associated logic: I simply con¬ 
nected it as shown in Fig. 4, so that it merely 
turns on T1 to reset FFB as before. 

Having looked at the logic required for a 
program loader, let us now turn to the logic 
required for program-controlled reading. This 
is considerably simpler, as you can see from 
Fig. 5. Note that this circuit has again been 
designed for a Welmec type R8.1 reader, or 


a similar “on the fly" type. 

Here there are only five ICs, of which two 
are 7496 devices which form the buffer regis¬ 
ter. The others are a 7437 forming the flag 
FF (G1-G2) and the line drivers, a 7400 forming 
the feedback bounce integrating FF (G5-G6) 
and the clock pulse and data inverters (G7 and 
G8), and a 9602 dual monostable for D1 and 
D2. 

Operation is as follows. Initially, the flag FF 
formed by G1 and G2 is reset, with the output 
of G2 in the low state. This causes transistor 
T1 to conduct, triggering the SCR and starting 
the reader. Then at the top of the reader stroke, 
RLY A is turned off, along with the solenoids. 


This produces a clean H-L transition at the 
output of G6, triggering monostable D1 and 
subsequently D2. In this case these produce 
pulses of length about 10us and 1 us respec¬ 
tively. 

The pulse from D1 is produced first, and this 
is fed to the parallel load enable inputs of the 
buffer register. This causes the information from 
the reader sensing contacts to be loaded into 
the buffer. Then D2 produces its pulse, and 
because the Q-bar output of D2 is connected 
to the free input of G2, this sets the flag FF. 

When the flag FF sets, this removes the 
forward bias from transistor T1, preventing the 
SCR from conducting at the end of the return 
stroke, and hence stopping the reader. At the 
same time the flag line to the computer is driven 
low by G3, indicating to the machine that the 
reader has a character ready for transfer. 

As soon as the program in the machine tests 
the flag line and finds the flag set, it can accord¬ 
ingly shift the contents of the reader buffer out, 
by feeding clock pulses in via G7. The number 
in the buffer leaves via G8 and G4, the latter 
being the line driver and the former an inverter 
to maintain correct logic polarity. 

Note that when the contents of the buffer 
are shifted out, the buffer is automatically 
cleared because of the earthed PA, PB and DS 
inputs on the first 7496. This causes zeroes 
to be shifted into the buffer as the character 
is shifted out, clearing it ready for a new cycle. 

The final phase of the reader cycle occurs 
when the computer sends its RESET FLAG (L) 
signal, which resets the flag and restarts the 
mechanism ready for a new cycle. 

The RESET FLAG (L) signal is also fed to the 
CL-bar inputs of the buffer ICs even though 
during normal reading the buffer will already 
be cleared when the signal arrives. The reason 
for the connection is that the buffer ICs will 
generally contain a spurious character when 
power is first applied, due to either the random 
turn-on effect or to the reader going through 
a spontaneous read cycle (before a tape is 
inserted). With the circuit as shown, the pro¬ 
gram can be arranged to pre-clear the buffer 
by an RKF instruction, before reading com¬ 
mences. 

As with the loader logic, the circuit of Fig. 
5 may be adapted for use with a stepping-motor 
or motor-clutch type reader. The modifications 
for a Tally type 1 741 reader are shown in Fig. 
6. As before the main change is the addition 
of a clock oscillator which in this case is enabled 
directly by the output of G1 in the flag FF. 
The output of the clock oscillator connects 
directly to D1, as before. 

Drive pulses for the clutch escapement mon¬ 
ostable and driver are taken from the output 
of D1, as before, in this case using the second 
7413 element as an isolating gate. Although 
the pulse is only 10us in this case, shorter than 
with the loader, this is still quite adequate. 

If you are going to use the reader logic with 
a Tally type 424 reader, without the inbuilt 
monostable and driver, a second 9602 will be 
needed to generate the 4.5ms pulse, with a 
2N3054 or 2N3055 as before. 

Incidentally, the two 7496 devices used for 
the buffer register in the reader logic could 
easily be replaced by a single device, one of 
the newer 74165 type. This is an 8-bit parallel 
to serial register, more or less a mirror image 
of the 74164 in terms of function. The main 
logic change required if you want to use this 
device is that the parallel load pulse will need 
to be taken from the Q-bar output of D1, as 
an active low pulse is required. 

The final logic circuit to be given is that for 
a tape punch, shown in Fig. 7. This has been 
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developed for the Welmec type SI 8.8 punch, 
as pictured, although it should be fairly suitable 
for most surplus punch units. 

Mechanically the Welmec punch is not unlike 
the companion reader, in that the drive is pro¬ 
vided by a large solenoid and yoke system 
which can cycle itself via a bi-stable switch. 
However in this case the single drive solenoid 
operates not from the 1 20V DC supply, but 
from the 240V AC mains. Its current is therefore 
switched indirectly, via relay RLY B. A network 
of RF chokes and series R-C elements is used 
to suppress the very significant switching tran¬ 
sient, with a sealed RFI filter in the mains cord 
for good measure. 

When the yoke of the punch mechanism is 
pulled up by the solenoid, it is potentially able 
to force eight hardened punch pins through the 
tape, which is held between two die plates. But 
which of the punch pins are actually forced 
upward depends upon the position of each of 
eight spacer bars, controlled by the coding 
solenoids. Only those punch pins whose spacer 
bars are pulled into position by their coding 
solenoids actually punch holes, so the pattern 
of holes punched is controlled by the solenoids. 

As you can see from the circuit, the punch 
logic is not very different from that for the 
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MELBOURNE CUSTOMERS ARE INVITED TO OUR NEW, CENTRALLY LOCATED SHOP 
AT 478 CHAPEL STREET, SOUTH YARRA 3141, Phone (03) 269 2835 

(car park at rear) 


OPENING SPECIAL 


LLOYD'S ACC40 CALCULATOR featuring: large Liquid Crystal 8-digit display, 

floating decimal point, percentage key, fully addressable memory bank — can be added to or subtracted 
from, automatic constant, will perform mixed or chain calculations, long battery life. 

$29.95 (mail order add $ 1.50 postage) 


TTL, CMOS and LINEAR INTEGRATED CIRCUITS 
VOLTAGE REGULATORS 
DIODES 
ZENER DIODES 
LIGHT EMITTING DIODES 
(red, green, yellow and orange) 

7-segment LED DISPLAYS 
(red, green and yellow) 
full range of MINITRON DISPLAYS 
SOLID STATE TEMPERATURE TRANSDUCER 
-55°C to 1 25°C temperature range linearity typ. 0.018% 

SOLID STATE PRESSURE TRANSDUCER 
applications: digital readout barometer, altimeter, pressure trans¬ 
ducer loadcell, absolute pressure transducer, pressure to fre¬ 
quency converter, accelerometer, differential pressure transducer 

LIQuiD CRYSTAL DISPLAYS 
ANTI-REFLECTION FILTERS 
for LED, CRT and other displays 
PANEL METERS 

CT7001 DIGITAL ALARM CLOCK 1C with CALENDAR 
6-digit FLUORESCENT DISPLAY to suit CLOCK CHIP 
DIGITAL WRISTWATCHES with LIQUID CRYSTAL DISPLAY 
BATTERY OPERATED, CRYSTAL CONTROLLED STOPWATCHES 
6-digit SOLID STATE ALARM CLOCK with snooze alarm complete 
wired with case $42.50 
PRINTED CIRCUIT DRAFTING TEMPLATES 
WHK QUARTZ CRYSTAL CHRONOMETER KIT 
with 6-digit LED display 1 2V DC operation 
WHK TIME and FREQUENCY STANDARD 
27 different frequencies are available at crystal accuracy 
WHK COUNTER DISPLAY MODULES 
WHK UP/DOWN COUNTER MODULES 
WHK CONTROL MODULE 
for frequency meters and stopwatches 


WHK FREQUENCY METER KITS 
PUSH-BUTTON SWITCHES 
REED SWITCHES, MAGNETS 
10-turns POTENTIOMETERS 
POWER SUPPLIES 0-25V, 1A 
with two panel meters 
BATTERY CHARGERS 
BATTERY ELIMINATORS 
for radios, tape recorders, etc. 

NICKEL CADMIUM BATTERY CHARGERS 
DC to DC CONVERTERS 

run radios and tape recorders from your car battery 
POLARIZING MATERIAL 
DIFFRACTION GRATINGS 
FIBER OPTIC KITS 
FIBER OPTIC LAMPS 
imported and locally made 
FIBER OPTIC ILLUMINATORS 
for microscope illumination 
FIBER OPTIC SENSING CONTROLS 
(industrial applications) 

FRESNEL LENSES 

WIDE BAND AERIAL AMPLIFIER KIT 
ELECTRONIC SIREN KIT 
TELEPHONE AMPLIFIER KIT 
50 WATT HI-FI AMPLIFIER KIT 
100 Watt peak, 30-18,000Hz 
EDUC-8 COMPUTER SEMICONDUCTOR KIT 
Ask for our TECH NICAL CATALOG U E No 7 price $ 0.50 incl. postaqe 
CALCULATORS a 

full range of advanced Calculators incl. METRIC CONVERTERS 
with 1 12 conversions factors, FINANCIER Calculators, SCIENTIF 
Calculators, PRINTING Calculators, ELECTRICTYPEWRITERS, etc. 

Ask for our free CALCULATOR CATALOGUE 



W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION 


MANUFACTURER, IMPORTER & WHOLESALE MERCHANT 

2 GUM ROAD. ST. ALBANS. VICTORIA, AUSTRALIA 3021 PHONE 396 3742 
POSTAL ADDRESS: P.O. BOX 147, ST. ALBANS, VICTORIA, AUSTRALIA 3021 
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program-controlled reader. Relay RLY B con¬ 
trolling the main punch solenoid is controlled 
by an SCR driver, triggered by transistor T1. 
This in turn is controlled by gate G5, and also 
by the manual tape feed button. A second relay 
RLY A is used as before to provide a feedback 
logic signal, conditioned by the flip-flop formed 
by gates G6 and G7. In this case the H-L 
transition of the feedback signal signifies the 
end of the punch downward stroke, at the very 
end of the cycle. 

In normal operation, the computer first shifts 
the character to be punched into the punch's 
buffer register, which is formed by the 741 64 
device. It then resets the punch flag FF. This 
causes a high-to-low transition at the output 
of G2, which triggers monostable D1. 

The output pulse from D1 does two things. 
One is to enable gates G8-G1 5, which transfer 
the character code stored in the buffer register 
to the coding solenoid drivers. These are tran- 
sistor-SCR circuits like that used for the main 


solenoid relay. Those solenoids corresponding 
to the buffer bits set to 1 are thus turned on, 
pulling the appropriate spacer bars into 
position. 

The second effect of the pulse from D1 is 
to enable gate G5, whose other input is cur¬ 
rently held high by the output from G6. The 
output of G5 thus goes low for the duration 
of the pulse, causing T1 to trigger the SCR 
and so activate RLY B and the main punch 
solenoid. The combination of holes determined 
by the coding solenoid is then punched, when 
the punch yoke reaches the top of its stroke. 

At the top of the stroke the bi-stable switch 
disconnects the 1 20V supply from relay B, so 
that it turns off and switches off the main 
solenoid. At the same time the bi-stable switch 
also connects 120V to RLY A, so that it ac¬ 
tivates. This causes the flip-flop formed by G6 
and G7 to change state. The output of G7 goes 
high, and remains there until the punch yoke 
falls to the bottom of its return stroke. Then 
the bi-stable switch reverses, turning off RLY 
A and re-applying power to the RLY B circuit 
ready for the next punch cycle. 

When RLY A turns off, the output of G7 falls 
to the low state, and this triggers monostable 


D2. The output from D2 then sets the flag FF, 
indicating that punching has been completed. 

Note that when the bi-stable switch removes 
the 1 20V supply from RLY B at the top of the 
punch stroke, it also removes the supply from 
the coding solenoids and their SCR drivers. The 
coding circuits are thus reset, ready for a new 
character. 

As before, the mechanical form of the punch 
logic circuitry will depend very largely upon 
the punch unit you have. With the Welmec unit 
I was able to wire up all of the low-voltage 
wiring on a cut-down version of the large 
Multi-dip board, the two redundant 1C positions 
being cut off to allow the board to be fitted 
inside the punch case. The eight coding solen¬ 
oid driver circuits together with the driver for 
RLY B were wired up on a piece of Veroboard, 
which was similarly mounted inside the case. 
RLY A and RLY B are two "3000" type relays, 
which were already mounted inside the case. 

. It is not practical to build the power pack 
into the punch case, and in any case this 
operates the reader unit as well as the punch. 
It is left in its original case, with a heavy-duty 
5-wire cable connecting it to the punch unit 
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ELECTRONIC 

INSTRUMENTATION 


DUAL TRACE 


WINNER OF AWARD 
FOR OUTSTANDING 
EXPORT ACHIEVEMENT 


For reliable instruments 
For up to date instruments 
For reasonably priced instruments 
For instruments to suit your 
requirements 
For just a few oscilloscopes in the 
"BWD" range: 


530A 


539B 


A compact high performance dual trace 
oscilloscope featuring a high intensity 
6 x 10 cm CRT with an internal graticule. 
Identical vertical amplifiers with DC to 
20MHz bandwidth at 1 mV/cm, signal 
delay line and an isolated ground line for 
'in circuit’ measurements are comple¬ 
mented by a 40n/sec to lOsec/cm time 
base and a remarkable DC to 40MHz 
triggering range. TV line and frame lock, 
identical X-Y operation, DC coupled Z 
modulation and an optional 
AC/DC/rechargeable battery power 
supply.complete the instrument’s 
generous specification. 


This instrument has achieved wide 
acceptance in research, education 
and colour TV servicing. It is 
exceptionally stable, has a wide 
DC to 15MHz bandwidth on both 
channels and is flat within 5% 
over the video bandwidth. The 
compatible time base range is 
from lOOn/S to 2sec/cm with rock 
steady triggering from 2Hz to 
15MHz The active sync separator 
will lock a TV signal buried in 
noise and in addition can demodu¬ 
late AM signals for stable 
presentation. 


503 


Designed specifically for student 
use, this model combines the 
measuring capabilities of a 
sophisticated oscilloscope with 
absolute simplicity and stability of 
operation. The time base is 
completely automatic and triggers 
to any signal producing greater 
than 1 cm of display. Both vertical 
amplifier and time base are 
calibrated and for extra safety the 
ground line is isolated. The circuit 
is all silicon solid state. 


506 


A DC to 15MHz bandwidth at 
5mV/cm, a wide range sweep from 
40nSec to 10 sec/cm, very stable 
triggering to >15MHz and an active 
TV sync circuit makes the bwd 506 
incomparable for laboratory or 
service use. The sync separator will 
lock TV waveforms buried in noise 
and additionally locks to AM 
signals. To complete the versatility 
the input has an isolated ground for 
'in circuit’ measurements to ±400V 
from ground. 


SINGLE TRACE 


509B 


One of the finest low cost solid state 
oscilloscopes available for educa¬ 
tion, production or servicing 
applications. It features a large 
8 x 10 cm bright crisp display, 
lOmV sensitivity and DC to 7MHz 
bandwidth. A time base range from 
200nSec to 1 sec/cm and superb 
triggering from <5Hz to 10MHz. 
X-Y phase shift is only 1 ° from DC 
to 100kHz and calibration is main¬ 
tained with 5% over a line change 
of 10% or 10-40°C temp change. 
With direct reading controls and 
virtually automatic operation it is the 
choice of technicians and students 
around the world. 



B.W.D. ELECTRONICS PTY. LTD . Designers and Manufacturers of the Finest Electronic Instrumentation 
329-333 Burke Road, Gardiner, Vic. 3146. Ph. 25 4425.182 Blues Point Road, North Sydney, N.S.W. 2060. Ph. 929 7452. * 

^i/ J K e i? US ? n F TV / t t ^-. Ph - 51 6895. W.A.: Cairns Instrument Services. Ph. 25 3130. 

Wa^urton Frank. (Brisbane) Pty. Ltd Ph. 52 7255. TAS.: Associated Agencies. Ph. 23 1843 
and from B.W.D. Agents around the world. 
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/C\ tmM% „ BBnPD , u BINARY TAPES FROM 

EDUC-8 PROGRAM KEYBOARD OCTAL CODE 

starts at 006 

STEP 

MNEMONIC 

CODE 

0 

READ,# 

000 

1 

TEST, SKF 

611 

2 

. JMP TEST 

501 

3 

KRB 

616 

4 

JMP I READ 

520 

5 

BUFF,# 

000 

6 

START,RKF 

614 

7 

JMS READ /fetches A 

400 

10 

DCA BUFF 

305 

11 

TAD BUFF 

105 

12 

LDB /display A 

626 

13 

TAD BUFF 

105 

14 

RAL 

702 

15 

RAL 

702 

16 

DCA BUFF 

305 

17 

JMS READ /fetch 3 

400 

20 

TAD 1 BUFD 

137 

21 

FAL 

702 

22 

RAL 

702 

23 

RAL 

702 

24 

XA 1 BUFD 

337 

25 

TAD I BUFD 

137 

26 

LDB /display AB 

626 

27 

JMS I R=)D /fetch C 

436 

30 

TAD I BUFD 

137 

31 

XA 1 BUFD 

337 

32 

TAD 1 BUFD 

137 

33 

LDB /display ABC 

626 

34 

JMP 1 OCNT 

535 

35 

00NT, #4#* 

100 

36 

REDD, 000* 

000 

37 

BUFD, 00o* 

005 

40 

JMS I REDB /fetch comiand 

433 

1 

SMA /punch? 

724 

2 

JMP SCRB /no,scrub 

510 

3 

CLA /yes, go ahead 

710 

4 

TAD 1 BUFB /fetch word 

134 

5 

LPB 

636 

6 

CHEK, SPF 

631 

7 

JMP CHEK 

506 

10 

CLA 

710 

11 

LDB /clears lisplay 

626 

12 

JMP 1 STAD Aack to start 

535 

13 

REDB, 000* 

000 

14 

BUFB, 00o* 

bos 

15 

STAD, 007* 

007 

16 



17 




You can use this simple program to punch out 
program tapes, using the simple input keyboard 
and display. It occupies only three pages of 
memory. Note that the constants identified with 
asterisks are initially in '377" format octal, 
but are then converted into "737" format to 
avoid possible confusion. The program starts 
at location 006. 

to provide both 240V AC and 1 20V DC as 
required; the fifth wire is earth. 

Apart from the power pack, the punch unit 
was made fully self-contained by transferring 
into its case the back space button and the ' tape 
fault'' lamp. These were originally in the small 
control console of the keypunch station. The 
old multi-way connector was removed from the 
side of the punch case, and replaced with a 
small aluminium plate. This mounts the back 
space and manual feed buttons, the tape fault 
lamp and the 6-way "Bulgin'' captive plug used 
to connect with the power pack cable. 

The connection to the computer is made via 
a length of multi-conductor "TV remote con¬ 
trol'' cable, as with the simple keyboard and 


octal display units. The cable leaves the punch 
case via a grommeted hole, and terminates in 
a 6-pin DIN plug mating with the output device 
connectors on the rear panel of EDUC-8. 

Since probably the main use of the punch 
with EDUC-8 will be to prepare program tapes, 

I have reproduced here a small program which 
allows you to punch program tapes easily using 
:he simple keyboard unit and the octal display. 
In effect, the program is a very elementary 
"assembler ", producing binary code from 3- 
digit octal mumbers. 

To use the program, connect the keyboard 
unit to EDUC-8's input device socket number 
1, the octal display unit to output device socket 
number 0, and the tape punch to output device 
socket number 1. Then turn on both the com¬ 
puter and the punch power supply and, using 
the manual feed button on the punch, run off 
a suitable length of leader — say 20cm. 

Now load the program into the machine, and 
enter 006 into the PC register as the starting 
address. Then set the machine running by 
pressing the run key. The program is now ready 
to begin punching a program tape. 

First press the "4" key on the keyboard, and 
after this press the "0" key twice. The octal 
display should now show "400", and if it does, 
press the "LF" key. This will cause the punch 
to encode the start bit on the program tape, 
in bit position 7. The reason for pressing the 
keys to give octal 400 is simply that this corre¬ 
sponds to the binary number 10000000, in 
the "737" format assumed by the encoding 
program. 

A similar process is used to encode the first 
loading address on the tape, and the actual 
instructions. Simply use the keys on the key¬ 
board to enter in the octal code for the numbers 
to be punched, and if the octal display shows 
that you have made no mistake in keying in 
the three digits, press the LF key to have the 
resulting binary number punched. 

If, on the other hand, the octal display shows 
that you have made an error keying in the digits, 
it is merely necessary to press one of the nu¬ 
meral keys instead of the LF key. This will cause 
the program to ignore the number keyed in, 
and clear its buffer ready for a new character. 
You can then try over again. 

This is a very simple little encoding program, 
and you will no doubt be able to write more 
pretentious and elaborate ones yourself, if not 
immediately then later on. However, I have 
found it quite adequate for preparing program 
tapes and offer it to you as something to get 
you started. 

Incidentally if you have a program already 
in the computer's memory, there is a quick way 
to punch it on tape for future use—providing 
that it doesn't take up all of memory. This is 
by using a "dump" program, written to punch 
out all of the numbers stored in a designated 
section of memory. 

Such a program can also be used for dupli¬ 
cating tapes, if you have only a tape loader. 
Simply load the tape in, then dump it as many 
times as required. You may care to try writing 
such a dump program—it is a worthwhile exer¬ 
cise, and you'll find the program useful. 

I hope the foregoing gives you a fairly good 
idea of the way in which punched paper tape 
equipment may be interfaced with your com¬ 
puter. As you can see, it is not difficult or unduly 
complex. If you are able to get hold of the 
necessary hardware, it is well worth the effort 
to make up at least the loader and punch units 
— not only for the exercise, but also because 
it makes program loading much more con¬ 
venient! 

A discussion of other peripheral devices will 
follow. 



QUAD 


50 E 

PROFESSIONAL 
power amplifier 



A single channel mono amplifier de¬ 
signed for Broadcast, Recording and 
other applications in the Audio 
Industry. 

The multiple output windings of the Quad 50 
terminate in a multiple output socket on the ampli¬ 
fier. Choice of matching is obtained by various 
connections in the output plug which is part of the 
installation itself. Quad 50 amplifiers may. therefore, 
be moved from one application to another without 
adjustment. With the exception of output 
impedance, the performance of the amplifier is 
identical with any output configuration. 

The standard of quality is of the highest order 
and with any complex input, distortion falling within 
the useful part of the audio range will not exceed 
a small fraction of one percent. Overloading with 
any load will not significantly affect long time 
constants, ensuring immediate recovery and mini¬ 
mum distortion resulting from such overload. 

Brief specification:— 

POWER RESPONSE: 

— 1 dB at 30 Hz and 20 kHz ref to maximum output 
DISTORTION: 

40 Hz <0.35% ) any level 

1 kHz<0.1% > up to 

10kHz<1.0% ’ maximum output 

OUTPUT SOURCE IMPEDANCE: 

0.5ft in series with 25pH for 5.5ft connection. 
Others in direct proportion. 

HUM & NOISE 

Better than 80 dB referred to full output. 
FREQUENCY RESPONSE: 

Unbalanced input: 

-1 dB 30 Hz and 20 kHz ref: 1kHz. 

600ft bridging: 

- 2dB 30 Hz and 20 kHz ref: 1 kHz. 

INPUT LEVEL: 

0.5V for full output, balanced or unbalanced 
Preset adjustment for higher levels. 

INPUT IMPEDANCE: 

Unbalanced: 

14—50 Kft depending on preset gain. 

600 bridging: 

<14 K ft in parallel with 50 H. 

STABILITY: 

Unconditionally stable with any load. 

Price and full particulars obtainable 
from the Australian Agent: 

British Merchandising Pty. Ltd., 

49-51 York Street, Sydney. 
Telephone: 29-1571. 
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tear out and keep for easy future reference 
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The switch is to C & K 
because switches from 
C & K Components, Inc. 
(USA) are superior in 
every design aspect 
through engineering 
know-how and 
experience. Quality, 
craftsmanship and care 
make each of these 
switches a precision 
component. 

The types illustrated 
are simply a basic cross 
section of the range 
available. The range 
embraces the widest 
possible variety of 
switch combinations to 
meet every requirement 
. . . Toggles, Rockers, 
Illuminated Rockers, 
Paddle Handle, 
Pushbutton. 

Miniature, 
subminiature and 
microminiature sizes in 
many circuit/position 
configurations are 
available in one, two, 
three and four pole 
models. All switches 
feature rugged 
construction and simple 
mounting . . . long-term, 
trouble free operation is 
ensured. 

Toggle switch 
contacts are rated 2 
amps @ 240 VAC and 
5 amps @ 28 VDC 
resistive load. 

A catalogue 
containing full 
specifications, options, 
mounting information, 
panel layouts, etc., is 
available on request. 


PLESSEY O 

Pletsey Australia Pty Limited 

Components Division 

Box 2 PO Villawood NSW 2163 
Telephone 72 0133 Telex 20384 
MELB.: Zephyr Products 
Pty. Ltd. 56 7231. ADEL.: 

K. D. Fisher & Co. 223 6294. 
PERTH: H. J. McQuillan Pty. 

Ltd. 68 7111. N.Z.: 

Henderson (N.Z.) 6 4189. 


Subminiature 

momentary 

pushbutton 


Standard 

subminiature 

toggle 


T Large toggle 
large bushing 


approx. % size 


J60 Snap-in 

Paddle/handle 


J Snap-in 
pushbutton 


rocker 


approx. % size 


J10 Rocker 
approx. % size 


J4 Paddle 
handle 


J2 Paddle 
handle 


approx. Vi size 


approx. Vi size 


K Locking lever 


Subminiature 

momentary 

pushbutton 


Right angle 
PC mounting 
pushbutton 


Right angle 
mounting / Flatted 
toggle 


Right angle 
mounting / Short 
toggle 


Right angle 

mounting/standard 

toggle 


Subminiature 
single throw 
pushbutton 


Microminiature 
single throw 
pushbutton 


J1 Rocker 
Wire wrap 
terminals 


approx. Vi size 
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What’s new in 

Solid State 


Complete one-chip sound IF system 


Further to the discussion last month 
of SGS-ATES' family of ICs for colour TV 
receivers, some more detailed informa¬ 
tion has arrived from this firm on one 
of the ICs concerned. This is the TDA 
1190, which as you may remember pro¬ 
vides the complete sound channel. 

This doesn't mean that the device is 
merely another limiting amplifier and FM 
demodulator combination. Together with 
these traditional functions it also pro¬ 
vides an active low-pass filter to reduce 
quad-detector distortion, a DC volume 
control facility, and a 4 watt audio ampli¬ 
fier. 

All you need is the TDA 1190 with a 
few minor components, to provide all 
of the circuitry between video detector 
and loudspeaker. 

The device is in a plastic package of 
the modified dual-in-line type, with a 
large heatsink tab emerging from the 
centre of each side. On each side of both 
tabs there are three normal pins, with 
staggered spacing for improved isolation. 

The performance of the TDA 1190 is 
substantially constant from 4.5 to 6MHz, 
in terms of input frequency, so that it 
is suitable for any TV system standards 
as long as they use FM sound. The gain 
of the IF limiting amplifier is very high, 
such that limiting of 3dB typically occurs 
for an IF input of 30 microvolts. 

The FM detector is of the familiar 1C 
quad detector type, with an external LC 
circuit whose Q should be 80 or more. 
An active low-pass filter is used between 
the limiting amplifier and the quad de¬ 
tector to reduce distortion. Detector dis¬ 
tortion is not quoted as such, but the 
overall distortion of the device for 50mW 
out into 16 ohms is quoted as 0.55%. 

Following the detector is the DC vo¬ 
lume control section. This is interesting, 
as it merely requires an external variable 
resistor to ground. The internal circuit 
appears to be virtually an analog mul¬ 
tiplier, so that a DC control voltage ad¬ 
justed by the external resistor is used to 
set the amplitude of the audio. The con¬ 
trol range is quoted as typically 90dB, 
with minimum output for maximum re¬ 
sistance. 

A big advantage of this approach is 
th^t it makes remote volume control very 
easy and straightforward-simply a DC 
voltage variation. There is no low level 
audio wiring, with the attendant risk of 
hum and instability. 


The connection between the output of 
the DC volume control circuit and the 
input of the audio amplifier section is 
brought out to a device pin, to allow 
de-emphasis using an external capacitor. 
This may be varied, to provide the 
appropriate time constant. 

The audio amplifier section of the de¬ 
vice is designed to work into either an 
8 or 16 ohm load, the 8-ohm load being 
used with a 12V supply rail, and the 


16-ohm load with a 24V supply rail. Out¬ 
put power quoted for these two situ¬ 
ations is 4.2W and 1.5W respectively, for 
10% THD, or 3.4W and 1.35W respec¬ 
tively for 2% THD. 

These figures appear to be with the 
TDA 1190 provided with minimal heat¬ 
sink area, consisting of two small areas 
of copper on the PC board. Higher out¬ 
put can apparently be obtained with a 
more elaborate heatsink. 

The circuit and photograph shown 
should give you an idea of how the de¬ 
vice is normally used. 

As noted last month, SGS-ATES are 
represented in Australia by Warburton 
Franki Pty Ltd, who have offices in each 
state. 

To pass on to other devices, I note 
that Hewlett-Packard have recently ex¬ 
panded their range of UHF step-recovery 
diodes. These should be of considerable 
interest to radio amateurs, as they can 
be used to obtain quite respectable out¬ 
put up into the microwave region. 

For example one of the HP 5082-0800 
series will give an output of 6 watts in 
the 3 to 5 GHz range, as a frequency 
doubler. Others will give up to 300mW 
in the range 10-20GHz. 


The devices are not cheap, costing 
more than $30 duty free in single quanti¬ 
ties. However they don't need any elab¬ 
orate power supplies, so that this isn't 
as steep as it may seem at first. 

H-P have also just announced the re¬ 
lease of some new high efficiency LEDs, 
in the "T1- 3 4" size. Available in yellow 
and green as well as the familiar red, 
these use a new method of construction 
in which the lead on which the chip is 
mounted has a concave cavity, so that 
it acts as a tiny reflector. 

The chips used for the red LEDs are 
also designed to have peak output at 626 
nanometres, higher than the usual 650- 
655, and to have a broader peak so that 
they are easier on the eye. 

The typical output of the narrow-angle 
green and yellow devices is 16 millican- 
delas, for 20mA and 10mA respectively, 
with the red device giving a high 24 mcd 
at 10mA. The prices are quite reasonable. 

Further information on both the step- 
recovery diodes and the LEDs is available 


from Hewlett-Packard offices in each 
state. 

Another device which should be of 
interest to you if you're working with 
such things as PLLs and frequency synth¬ 
esisers is a dual voltage-controlled os¬ 
cillator (VCO) from Texas Instruments, 
the type SN74S124. It has been around 
for a while in the US, but hasn't been 
available here for very long. 

Quoted maximum frequency for the 
two VCO elements in the device is typi¬ 
cally 85MHz. The centre frequency is set 
by a single external component, which 
may be either a crystal or a capacitor. 
Both oscillators have two volt- 
age-sensitive inputs, one controlling fre¬ 
quency and the other frequency range. 
They are also provided with TTL enable 
inputs, and buffered outputs. 

Further information on this and other 
Tl devices is available from their dis¬ 
tributors, A. J. Ferguson Pty Ltd. (J.R.) 


For further data on devices mentioned 
above, write on company letterhead to 
the firms or agents quoted. But devices 
should be obtained or ordered through 
your usual parts stockist. 


not**** 



At left is a complete sound IF and audio module based on the SGS type TDA 


7790 device , 


its complete circuit shown at right. 
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. Jan 

40 

3/MS/50 

Electronic concert organ. 

. Jul 

42 

I/EM/42 

Glide tone generator. 

. Jan 

47 

7/AO/21 

Alternative transistors for the PM 140. 

. Jul 

56 

1/SA/50 

Playmaster 144 cassette deck — addendum . 

. Jan 

50 

1/RA/32 

Electronic scope switch . 

. Jul 

52 

7/C/27 

Breakdown voltage tester. 

. Jan 

52 

7/VT/11 

PLAYMASTER 142 1C stereo amplifier. 


56 

1/SA/51 

Educ-8 microcomputer — 6: input/output interface. 

. Jan 

64 

2/CC/6 

Automatic telephone exchange. 

. Jul 

76 

1/IA/15 

Playmaster 145: 8 input stereo /mono mixer . 

. Feb 

42 

1 /MX/10 

Educ-8 digital microcomputer — 1 : introduction . 

Aug 

42 

2/CC/1 

1C Function generator . 

. Feb 

50 

7/AO/22 

Playmaster 144 cassette deck. 

. Aug 

54 

1/RA/30 

Educ-8 microcomputer — 7: programming. 

Video switcher /fader for A TV & CCTV. 

. Feb 

64 

2/CC/7 

SSB transmitter using Plessey SL600 IC's. 

Aug 

64 

3/TC/12 

. Feb 

78 

6/CCTV/2 

Crystal locked musical tone generator. 

Aug 

73 

I/EM/33 

Playmaster 145 mixer . 

. Mar 

38 

1 /MX/11 

Designing a quartz crystal controlled clock. 

. Aug 

78 

7/CL/ 14 

A compact hi-fi speaker system. 

.Mar 

42 

1/SE/37 

Educ-8 microcomputer — 2: How it works. 

. Sep 

34 

2/CC/2 

Electronic control for electric blanket. 

. Mar 

46 

2/PC/19 

Playmaster 143 stereo amplifier. 

. Sep 

46 

1/SA/52 

Keep your cool with the temper timer. 

. Mar 

54 

3/MS/51 

$8 superhet tuner. 

. Sep 

52 

2/T/40 

Educ-8 microcomputer — 8: interfacing with tape 

Mar 

64 

2/CC/8 

Crystal controlled clock — 2 . 

. Sep 

78 

7/CL/15 

Quiz contest capture system . 


78 

3/MS/52 

Playmaster 144 cassette deck — 2. 

. Oct 

34 

1/RA/31 
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March 1975 

Elementary Electronics 


Breadboard Hookups 1974 style . Apr 66 

Simple TRF receiver using 1C . May 66 

Minispot 455kHz Oscillator . Jun 79 

Multi-purpose sensor switch . Jul 86 

Simple 3 channel stereo mixer . Aug 88 


A metal bender for your workshop . Sep 86 j 


Electronic brain teaser. Oct 84 

Simple low cost amplifier.Jan 77 


Regular Features 


&QR-666 

xfP the ALL-band 


COMMUNICATIONS RECEIVER 


that gives 
you the world 
and an FM 
option, too. 


All-band/all-mode reception on frequencies 170 kHz to 
30 mHz covered by 6 bands. Receives broadcasts in any 
mode AM, SSB, CW or FM—with the optional accessory 
QR6-FM. Super sensitivity from dual aate MOS types FET’s, 
double signal selectivity and AGC characteristics. IF 
circuit with mechanical and ceramic filters designed for 
high selectivity, resistance to interference; single button 
selection of wide band (5 kHz/6dB) or narrow band 2.5 
kHz/6dB). Altogether a high performance compact, smartly 
styled unit of advanced design at a suggested ‘Today’ price 
of $332.20. 


Editorial 
HiFi News 
News highlights 
Record reviews—classical 

Record reviews—devotional, popular, jazz & rock 

Letters to the Editor 

Book reviews 

New product reviews 

The Amateur bands 

Shortwave scene 

Information centre 

Marketplace 

Index to advertisers 

Notes and Errata 


E-A HANDBOOKS 

• PROJECTS & CIRCUITS $2.60 

• BASIC ELECTRONICS $2.60 

• DIGITAL ELECTRONICS $3.60 

• FUND. OF SOLID STATE $3.60 

Price includes postage. Available from 

EA, Box 163 Beaconsfield NSW 2014 


# w 


eston electronics com pang 


Radio Comm i 


i c a t I o n S y t t a m » 


m .. ( 

!# «*** 


-Mail coupon NOW!-— 

Weston Electronics Company 

215 North Rocks Rd., North Rocks, N.S.W. 2151 

NAME. 

Please send details of ADDRESS. 

the Kenwood QR-666 


I 

Phon* 630-7400 I 

I 

. I 


POSTCODE.. 


Notes and Errata._ 

PLAYMASTER CASSETTE DECK: In 
the Addendum article in January 1975, it 
is suggested that the series resistors for 
the meters should be selected when the 
deck is fed with an input signal of 0.775V 
and adjusted for maximum sensitivity. 
The input should be 120mV, as indicated 
in the specifications on page 34 of the 
October 1974 article. 

In addition, the text of the Addendum 
article states that the 1.5k resistor is wired 
between pins 1 and 12 while the associated 
capacitor is wired between pins 1 and 3. 
This is contrary to the circuit diagrams 
but is immaterial since pin 1 is not an 
internal connection to the op amp and the 
components for a series network. 

Also, Fig 3 of the Addendum article 
shows a 1M feedback resistor which 
should be 1.5M as in the original circuit. 

HOMODYNE TUNER (July 1973, File 
No. 2/TU/36.) The printed wiring pattern 
on page 35 shows a 0.1 uF capacitor as 
part of the audio filter and a .OluF capa¬ 
citor as the 12V rail by-pass. These are 
transposed and should be fitted as shown 
in the circuit on page 31. 

MUSICAL OCTAVE NOTE SYNTHE¬ 
SISER (May 1974, File No. l/EM/31): 
In the circuit diagram on page 45, the pins 
labelled 6 and 7 of IC7, the SN7493N 
should be labelled 2 and 3. & 





PAL 


co/oul dal 

COLOUR BAR 

dead /etnAeia/uie __ 

te/ea/t/e/^. tyo/d ofi/. Iti!/ /V Hj ft /4 I ' I / 


SPECIFICA 7"/OA/S * CROSSHATCH ‘GREYSCALE 
‘COLOUR BARS (Standard 100% Amplitude, 95% Saturation) ‘RED 
SCREEN *WHITE SCREEN ‘VIDEO OUTPUT (Positive or Negative 
Polarity, adjustable to 3.5v p-p) *VHF OUTPUT (Set at channel 
1—externally adjustable) ‘BURST CONTROL (Adjustable from o% 
to 200%). ‘CANCEL SWITCHES (Allows for removal of V 
(Luminance), U(B-Y) or V (R-Y) components of compositesignal.) 
‘SOUND CARRIER (5 5MHz plus FM of IKHz.) ‘OSCILLOSCOPE 
SYNC PULSE (Advanced 1 uS to display leading edge of Horizontal 
Sync Pulse) ‘HORIZONTAL & VERTICAL SYNC & 
BLANKING. ‘WEIGHT 71b. ‘DIMENSIONS 5” x 7" x 8”. 


A compact portable unit designed for "in the field" and workshop 
service—attractively finished in brown hammertone. 

UNBEATABLE VALUE AT ONLY $285.00 + S/T. 


This price cannot last so ORDER NOW as stocks are limited. 


GQbRQSE 


ELECTRONICS 


13 Freda St, NETLEY S.A. 5037 Tel. 293 5617 
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Quiz contest capture 
system 



for each. Now one (say Trl) may be 
switched on by that contestant’s pushbut¬ 
ton, which connects the base to a source 
of positive voltage. For each transistor, the 
source is a voltage divider of two 470 ohm 
resistors, across the collectors of the other 
two transistors. The control power is fed 
in each case through a 4.7V or 5.1V zener 
diode from the divider points to the push¬ 
button concerned. 


the button pushers, with a reaction time 
of several hundred milliseconds, is of little 
more than academic interest. As it hap¬ 
pens, a true dead heat would favour the 
circuit with the fastest transistor tum-on 
time, but it is worth considering that the 
margin is less than the time delay in hear¬ 
ing the quizmaster’s voice, if the contes¬ 
tants are seated so much as one inch more 
distant than each other from him. 

It is necessary to use good zeners, and 
not “specials”, (with high loss currents), 
as this will indeed give one contestant an 
advantage. In this case switch-on will be 
achieved under any conditions, which will 
also extinguish an earlier set-up of one 
of the others. 

The buzzer may be any unit that will 
work in the 4 to 6V range, but should not 
be less than about 25 ohms. This is to 


The complete sys¬ 
tem. Each circuit is 
fitted with a pair of 
push buttons so that 
three teams each of 
two contestants can 
compete. Antenna 
plugs and sockets 
are used to connect 
the buttons to the 
box. 


As Trl conducts, its collector drops to 
about 1 volt positive, while the collector 
rail, and hence the collectors of the other 
two, drop by 1.7V, as previously ex¬ 
plained, to 7.3V positive. Under these 
conditions the voltage available to the 
other two pushbuttons is only 7.3 + 1 (No. 
1 collector) x 0.5 (voltage divider of 2 x 
470 ohms) = about 4.1 volts. However 
the 4.7V or 5.1V zeners in the respective 
pushbutton circuits will not conduct at this 
figure, so both Nos. 2 and 3 circuits are 
inoperative. 

This condition is set up virtually instan¬ 
taneously, being in the conduction time- 
of some nanoseconds- of Trl (or Tr3 or 
Tr2). Thus, the aspect of a dead heat by 


PLEASE NOTE 

This project is one contributed to our 
recent Kitsets-EA Competition. As such, 
it has not been through our laboratory and 
should not be regarded as a regular 
"Electronics Australia" project. We will 
therefore not be in a position to answer 
postal queries about its operation, or sup¬ 
ply back-up information, diagrams, etc, 
beyond what is published. And while we 
may quote the contributor s name and 
address, to authenticate the article, the 
contributor is under no obligation to 
answer letters about his project. That is 
entirely a matter of his own inclination 
and convenience. 


*118 Central Avenue, Indooroopilly, 

Queensland, 4068 


This simple lamp and buzzer circuit may be treated as an electronic 
game in its own right, in which contestants can compare their reaction 
times, or it may be used as an accessory to popular quiz games to 
determine who has first right to answer a question. 


by B. M. BYRNE* 


It was inspired by watching the TV 
quizzes where contestants have to push 
a button to sound a buzzer and light a 
lamp to earn the right to answer the ques¬ 
tion. Some mental gymnastics are neces¬ 
sary as pressing the button to gain the right 
to answer also carries a penalty if an 
incorrect answer is given. 

On a more dedicated note, the device 
allows practice, beforehand, by quiz con¬ 
testants in a TV show. This can really hot 
up the competition. 

The circuit provides the facility to sound 
the buzzer, and to both light a lamp for 
the first button pusher, and to remove the 
capability of the other two buttons to 
actuate their respective lamps. Thus the 
quizmaster knows to whom the question 
is to be addressed. 

Electrically, there are three similar cir¬ 
cuits — each of one transistor (Trl, 2, 3,), 
and associated resistors, with a 50mA, 6V 
lamp in each respective collector circuit. 
All three transistors are NPN silicon gen¬ 
eral purpose types, fed from a common 
positive supply rail. This rail in turn is 
supplied via a 33 ohm resistor from 9V 
battery. 

When any one transistor conducts, 
50mA flows through this resistor produc¬ 
ing about 1.7V across it. This voltage is 
applied to the emitter/base circuit of a 
PNP transistor (Tr4) through a protective 
220 ohm resistor. This 220 ohm resistor 
guards against untoward connections and 
happenings in the buzzer, pushbutton or 
lamp circuits. 

The 1.7V turns on TR4, which is nor¬ 
mally off. Its collector is connected to the 
buzzer, thence to negative. A 470uF 16V 
electrolytic is fitted across the buzzer to 
absorb the buzzer surges, which could 
cause sufficient battery voltage distur¬ 
bance to affect the other three stages. The 
capacitor also reduces buzzer voltage 
spikes which could damage Tr4. 

All three transistors (Trl, 2, 3) are held 
normally off by a IK emitter/base resistor 
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ensure that Tr4 is not overloaded, and also 
that large surges are not superimposed on 
the battery rail, to the detriment of the 
lamp seize circuits. If a suitable buzzer 
cannot be obtained a relay such as the 
V23027-B001-A101 can be turned into a 
buzzer by connecting the operating wind¬ 
ing in series with a break contact on it. 

If lamps other than 50mA are used, the 
33 ohm resistor will have to be varied to 
retain about 1.5 to 1.7V across it. Also, 
if such lamps are used, a check on Trl, 
2, and 3 ratings would be required. 

Layout is not critical. The circuit proper 
is best wired on a piece of veroboard. The 
writer used a 2*/4in length, cut from a 4 3 /4in 
wide veroboard, having 21 perforated 
conductor strips. The 2 , /4in length pro¬ 
vided 11 holes, which proved adequate. 
The diagram shows the layout adopted. 
Only one cut is needed in one copper strip, 
as shown. About 10 to 12 square inches 
of board are required. 


PARTS LIST 



Interior of the author's unit. The Veroboard is against the left hand side of the box, 
and the buzzer is in the top right corner. Indicator lamps, on-off switch, and the 
antenna sockets for the push button cables are mounted on the lid. 


1 Box, Jab el LPC or similar 
1 piece of Vereboard, 4*in wide, 2 2 in long 
(21 strips) 

3 NPN transistors, BC108 or similar 
1 PNP transistor, 2N3645 or similar 
3 4. 7V or 5.1V zener diodes, BZX79, 
C4 V7, or similar 
1 4 70uF electrolytic capacitor 
3 1k resistors 
6 470 ohm resistors 
1 220 ohm resistor 
1 33 ohm resistor 
1 2.7 ohm resistor fW) 

3 6V, 50mA lamps complete with bezels 
19V battery, 276-P or similar 
1 Battery plug to suit 
3 Push buttons 

1 Buzzer, 6 V, 25 ohms or higher. (See 
text) 

10yds IOs.010 insulated hookup wire. 
(See text re colours) 

12 4BA x 1 in machine screws with nuts 



The Veroboard layout, from the compo -1 
nent side. Copper is shown only where 
necessary but only one cut is actually 
necessary. 


When the circuit board is wired, the 13 
leads to it are best run in various colours, 
to minimise Connection errors. A sug¬ 
gested colour coding is indicated, both on 
the layout diagram, and also on the circuit 
diagram. The writer found this double 
colour guide almost indispensable. 

There are no real problems in mounting 
all parts in a small box. The writer used 
a wooden box, having inside dimensions 
of 4 x /i\n x 5in x 2 3 /4in. The size of the 
buzzer, and the veroboard used will de¬ 
termine the box shape requirements. If the 
small relay shown in the parts list is used, 
plus the battery specified, the box listed 
should accommodate all items. 

The three bezels can be mounted on 
the lid of the box or, if desired, can be 
extended by hookup wire to be associated 
with the pushbutton concerned. All leads 
leaving the box need anchoring inside the 
box. Plug and sockets are another, tidier, 



Circuit of the electronic capture system. Three sections, involving TR1, TR2 and TR3, 
are virtually identical and the first one triggered disables the other two. Simple circuits 
are possible, but are usually limited to two push buttons. 
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OKI dry reed inserts are one of the 
simplest and most economical 
switching devices available. Contacts 
of either gold diffused or rhodium 
material are hermetically sealed in a 
glass tube to provide reliable high 
speed operation. 

Long life and rreedom from corrosion 
are prime characteristics of the OKI 
range. Operation is activated by the 
presence of a magnetic field 
generated by either a coil or 
permanent magnet. The combination 
of a coil and reed insert forms a 
relay of the highest professional 
standard. 

OKI reed inserts are unaffected by 
operation in grossly unfavourable 
environments and use in alarms, 
control systems and fail-safe devices 
of every kind is common. Typical 
applications include control and 
indication monitoring of position, 
liquid level, pressure, flow etc. Their 
high operating speed of typically 
0.5 mS makes them also suitable 
for tachometer applications. 

A standardised range is available ex¬ 
stock. Comprehensive literature is 
available on request to the Profes¬ 
sional Components Division. 


Plessey Australia Pty. Limited 
Components Division 
Box 2, P.0. Villawood, N.S.W. 2163 
Telephone: 72 0133 Telex: 20384 

Melb: Zephyr Products Pty. Ltd. 56 7231 
Adel: K. D. Fisher & Co. 223 6294 
Perth: H. J. McQuillan Pty. Ltd. 68 7111 
N.Z.: Henderson (N.Z.) 64 189 



PLESSEY 


AC102/R1 


Which 
man 


you 



Whichever man you are, Adcola equips 
you better for faster, easier, more 
reliable soldering . . . and there’s an 
Adcola consultant in each capital city 
to lend a professional bond. 


MA744 


rasBMia 


ADCOLA PRODUCTS PTY. LIMITED 


VIC.: 

848 3777 

N.S.W.: 

709 5293 

S.A.: 

42 2583 

OLD.: 

52 3166 

W.A.: 

81 5500 


Today’s electronic equipment varies widely in its 
sophistication, and in the demands it makes ... on 
soldering equipment, and the man who uses it. 
Which man are you? 


Responsible for HIGH RELIABILITY EQUIPMENT? 
Life support, communication, aero-space, weapons 
etc. make critical demands on solder joints. 

ECT SOLDERING STATIONS provide accurate 
control of temperature, zero tip potential, low 
voltage for ultimate safety and reliability. 



Involved with COMPLEX OR SENSITIVE CIRCUITRY? 
Sophisticated solid state components, multi-layer 
and high density circuitry as found in colour TV, 
industrial instrumentation etc. need the controlled 
temperature, slim profile and high power of the 
mains voltage THERMATIC. 


Handle GENERAL ELECTRONIC EQUIPMENT? 
Radio, stereo, black and white TV service, and 
general commercial electronics work require fast 
heat-up and maximum versatility. The DUOTEMP 
idles at soldering temperature, and doubles its 
power for heavy or sequence soldering. 


Keen on HOBBIES & HANDYMAN JOBS? 

For broken toys, appliances, automotive wiring, 
door chimes, jewellery, and a hundred jobs around 
the home, a soldering tool is a must. The 
inexpensive, single-temperature STANDARD tool 
handles these jobs with ease. 
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CAPTURE SYSTEM 


way of terminating the pushbutton leads. 
The writer used antenna plugs and 
sockets. (See photograph). The on/off 
switch mounts on the box lid. 

The 9V battery may be fitted inside the 
box, as noted above, or externally if it is 
desired to avoid having to open the box 
at intervals. The ideal battery is a No. 765 
but, as this type is almost extinct, a smaller 
-type— 276-P— is shown in the parts list. 
A sizeable battery is necessary to prevent 
buzzer surges having an unwanted coup¬ 
ling on the lamp seize circuits. 

Three pushbuttons are required, and 
can be mounted on small wood blocks, 
like older electric switch blocks, or 4 >n 
.small folded aluminium boxes, made from 
scraps of metal. The connecting leads must 
be anchored at the button end to avoid 
strain on the button terminals. 

Well, that’s about the lot! If it is made 
with reasonably good components, and 
does not work, it just has to be a faulty 
connection, or a flat battery. 

The writer made the original available 
to the local school to practice for a TV 
quiz show. The result? A request for two 
more! It has also proved an entertaining 
device in the teenager area in the family. 
There is no known solution though, for 
the main problem — wear and tear on 
parents! ® 


THREE VALUABLE TEXTBOOKS ... 


. MSK ELECTRMKS 

An easy-to-read introduction to 
this fascinating subject. Start * 
knowing nothing; finish up postage 
building practical projects. 


r m 


Please send me copied of 

| BASIC ELECTRONICS 


An Introduction to 
DIGITAL ELECTRONICS 


• Fundamentals of 
SOLID STATE 

Explains the basic concepts of $3.00 

solid-state technology without plus 

complex maths. 909X3 


Fundamentals of 
SOLID STATE 

PROJECTS & CIRCUITS 


Ah Introduction to 
DIGITAL ELECTRONICS 

Discover the principles of logic 
circuits, digital computers and 
instruments. 


$3.00 

plus 

postage 


ALSO AVAILABLE . . 


Tick the book or books you require and, 
for each, enclose the appropriate value 
of the book, 60c pack and postage to any 
address in Australia. Overseas buyers 
should estimate additional postage on 
basis of 320g posted weight. Please 
enclose only cheque, money order, Aus¬ 
tralian Postal Order, &c, NOT CASH. 
Address and make payable to: 
ELECTRONICS Australia, PO Box 163 
Beaconsfield 2014. 

AUSTRALIA. 


■ 1 TOTAL ENCLOSED 


• PROJECTS & CIRCUITS 


Over 30 of the most popular $2.00 
Electronics Aust. projects con- plus 
densed into one handy volume, postage 


ADDRESS 


POSTCODE 



MODEL 



EMONA 

best value in 

Electronic 

Calculators 

SC40 POCKET SIZE 
SCIENTIFIC COMPUTOR 
— $104. 4-15% sales tax If 
applicable, Including: carry 
case, type 12, 240 V 

A.C. adaptor/charger. 

Data entrvand display In 
range of ±1 x 10 99 to 
niO - 10- 9 ) x 1099, 


10 ' 

10“ 9 ) x 10 
Answer In ten significant mantissa and 
two exponent digits. Floating decimal 
point or scientific notation. Double 
entry proof. X2, vx and 1/X 
functions. Exponential functions. 
Logarithmic functions. Trigonometric 
functions. Inverse trigonometric 
functions. Angle unit both In radian 
and degree. Fixed memory for 10-dlgit 
precision 7T and e. Two sub-memory 
registers for automatic bracketing and 
parenthesizing. Extra memory register. 
Radian-degree Indicator. Automatic 
busy/ready indicator, error Indication, 
result overflow indication, display 
shut-off and Lo-battery Indicator. 
Dual-sectioned keyboard for arithmetic 
end scientific functions. 14-dlglt LED 
display. Built-In computor-controlled 
energy saving circuit. Built-In 
rechargeable battery 

Package & Postage By 
Registered Airmail $3.50 extra. 

OTHER MODELS ALSO 
AVAILABLE 

EMONA ENTERPRISES, 

21 Judge St., Randwick, 

N.S.W. 2031. Phone: 399-9061. 


CRYSTALS FAST DELIVERIES 


OF ALL YOUR REQUIREMENTS 

D Type 1 to 110MHz, J Type 5 to 110MHz, K Type 5 to 110MHz From $7.00 

Send S.A.E. for free comprehensive price list 

FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Have oeen preferred by leading Manufacturers throughout the country for - 

ACCURACY • STABILITY • ACTIVITY • OUTPUT 

Consult us for Crystals for any Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our modern factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

Representatives Australia and New Zealand: Messrs. Carrell & Carrel Box 2102, Auckland. 

W J MONCRIEF PTY LTD 
176 Wlttenoom St. East Perth 6000. 

Phone 25 5722. 25 5902. 

•PO Box 6057, Hay St. East. 

FRED HOE & SONS P L- 
246 Evans Road, Salisbury North, 

Brisbane, Queensland. 

Phone 47 4311. 


ROGERS ELECTRONICS 
PO Box 3 
Modbury Nth SA 
Phone 64 3296 

PARIS RADIO ELECTRONICS 
7a Burton Street. 
Darlinghurst. NSW. 

Phone 31 3273. 


BRIGHT STAR CRYSTALS PTY LTD 

35 EILEEN ROAD. CLAYTON. VICTORIA. 546 5076 
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Classical 

Recordings 


Reviewed by Julian Russell 



Penderecki—"instant eloquence 


PENDERECKI — Utrenja. Oratorio in 
two parts, the Entombment and the 
Resurrection of Christ. The Soloists and 
Chorus with the Symphony Orchestra 
of the National Philharmonie of War¬ 
saw. Philips stereo 6700 065. Two discs. 

Shaw once remarked about English 
concert audiences — I quote from memory 
— that the mere mention of the word 
oratorio causes a suspension of judgement. 
And when one recalls the monstrosities 
in this form that flourished in Victorian 
days, one is inclined to endorse his sweep¬ 
ing statement. I am starting my review 
with this quotation because all over the 
Continent, including Iron Curtain coun¬ 
tries, Penderecki has been hailed as one 
of the finest composers of religious music 
since J. S. Bach. And this reputation has 
followed him to England. When I first 
heard, and reviewed his St. Luke Passion, 
I was struck by what I called Penderecki’s 
“instant eloquence”. I found it a shattering 
experience — an historical or narrative — 
rather than a religious one. I still find it 
exciting though repeated playing dulls 
rather than sharpens enjoyment. It yields 
little more at subsequent hearings than it 
did at the first. 

In writing this I mean in no way to 
disparage Penderecki. Any composer who 
can give me the thrill I enjoyed at my 
first hearing of the St. Luke has my per¬ 
petual gratitude. On the other hand re¬ 
peated playing of Bach’s B Minor Mass 
will, if you are industrious enough to seek 
them, reveal hidden subtleties at subse¬ 
quent performances. But .1 find that lis¬ 
tening to a complete performance more 
than an efforteven a bore. It reminds 
me of what Lytton Strachey once wrote 
in another context. I quote: “From per¬ 
haps some personal disability I suffer 
agonies of boredom - and admiration — 
during most of the work. The whole thing 
is wonderfully well done but it’s impossi¬ 
ble to stop the attention wandering.” St. 
Luke, after many repetitions is never a 
bore though I am far from claiming that 
Penderecki is a greater composer than 
Bach. To do so, at any rate at this stage 
of his career, would be idiotic. 

Utrenja has much in common with St. 
Luke; it is in fact a sequel. In two parts, 
the first tells of the Entombment of Christ, 
the second of his Resurrection. The two 
parts, composed about a year apart, were 
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both commissioned by Radio Cologne. 
The one complements and fulfills the 
other. They complete the Easter Passion 
from Good Friday through Sunday to 
Easter Monday — from grief to exultation. 
And though Penderecki realises instantly 
the emotions of the different occasions, 
it is the vividness of his narrative powers 
that continues to impress one. And it is 
here that I ask myself if this is further 
evidence of the truth of Shaw’s statement 
— that oratorios have the power to suspend 
the critical judgement of the majority of 
their audiences? Perhaps, more impor¬ 
tantly, do they substitute attendance at an 
oratorio for other other devotional duties? 
I am inclined to think so. But whatever 
the reason Penderecki is the first avant 
garde composer since Berg to be greatly 
appreciated and enjoyed by vast au- 


IRELAND — Orchestral Masterworks 

Volumes 1 and 2. World Record Club 

Stereo S/4397/8. 

John Ireland was a very English com¬ 
poser and for that reason alone will appeal 
to only few Italian and Central European 
ears. Just why this should be so is not very^ 
clear. English music is in no way inferior 
to that written by composers of other 
nationalities this century. True the English 
do not cultivate the “Le Gloire” attitude 
of the French, the studious analytical in¬ 
terest of the Germans, nor the adoration 
of the voice of the Italians. There has 
always been a great public for music in 
England and during at least one period it 
was regarded unquestionably as the fore¬ 
most musical country in the world. Yet 
the old prejudice remains despite the en¬ 
ormous amount of music coming from so 
many different sources being offered live, 
broadcast and televised in all the earth’s 
developed countries. My advice is there¬ 
fore that before deciding on these two 
discs, if you are not of Anglo-Saxon origin, 
you listen to them attentively. 

This present issue comprises all the 
orchestral work Ireland composed with 
the exception of the Piano Concerto. Now 
while I think Ireland was at his best when 
writing for the piano, there is much to 
be enjoyed in these orchestral pieces. 
Although he was bom near Manchester, 
he lived most of his life in London and 


diences. His acclaim is very nearly univer¬ 
sal, quite the reverse of the coterie ad¬ 
miration awarded so many of his contem¬ 
poraries. This is not to say that Utrenia 
will please ears attuned to such melli¬ 
fluous liturgical works as the Verdi Re¬ 
quiem or the Schubert Masses. Here is 
no La Boheme of the church. Many to 
whom comtemporary music is a matter 
of harsh dissonances will find little relief 
in Utrenja. But no one can successfully 
challenge the intensity of its truth. Even 
if you do not want to repeat the unde¬ 
niable impact of the first acquaintance you 
owe yourself the experience of this “in¬ 
stant eloquence.” 

Penderecki claims not to have used any 
established church music in his score and 
I regret that there is not the space here 
to go into his researches into the liturgy 
of the Eastern Church, mostly in Bulgaria. 
If you wish to explore this subject further 
you will find it admirably covered in Mal- 
col Rayment’s perceptive notes in the 
handsome brochure that accompanies the 
boxed sety 

The recording has vast presence, per¬ 
haps a little on the big side for anywhere 
but a very large music room. And even 
in a big room one is made to feel how 
magnificently better it would sound in a 
spacious cathedral. The soloists taken all 
round deal resourcefully with their dif¬ 
ficult parts supported by a splendid com¬ 
bination of instruments under the unfail¬ 
ing discipline of conductor Andrzej Mar- 
kowsky. 


became an honorary Cockney, so to speak. 
His London Overture, which .is the first 
time on disc one, is thematically interest¬ 
ing, the scoring expert and colourful and 
the combination of the two often moving. 
Not unexpectedly there is an occasional 
reference to Elgar, another honorary 
Londoner. The Epic March offers all one 
might expect of a concert march as op¬ 
posed to a military one. However the 
martial spirit receives ample attentions 
and, in the middle section, a very English 
sounding, flowing melody breathes a dif¬ 
ferent kind of patriotism. The March, by 
the way, was commissioned as a spirit 
raiser by the BBC during World War 2. 

Holy Boy, a carol of the Nativity, was 
originally written in 1913 for piano solo 
but won such a hold on public affection 
that Ireland made from it the haunting 
version for string orchestra that Boult 
plays so sensitively here. 

The slow introduction to the Concertino 
Pastorale suggests nothing of the rustic 
scene. Rather it reflects as atmosphere of 
black-out gloom. It was composed in 1939 
a few weeks before the outbreak of war. 
But the black mood soon gives way to a 
lovely legato melody of truly pastoral 
flavour. The Concertino’s second move¬ 
ment, a threnody, is my favourite on this 
disc. It is soul searching music, unrem- 
mitingly romantic in its subjective medi¬ 
tation, yet it has truly classical proportions. 


Ireland—Orchestral Masterworks, Vo Is. 1 & 2 




A stately, shapely achievement. A very 
lively Toccato makes a fitting brisk end 
to the little work. 

The Minuet and Elegy from the four 
movements of the Downland Suite com¬ 
plete Disc 1. The first sounds almost in¬ 
nocent though the writing hides a very 
resourceful technique. The Elegy is an¬ 
other of Ireland’s lyrical, musing move¬ 
ments. 

Ireland was very sensitive to the sense 
of deja vu, that feeling of having been 
in a strange place before, and often, when 
he visited ancient ruins he identified him¬ 
self in imagination with the place and its 
prehistoric inhabitants. A case in point is 
the Forgotten Rite on Disc 2 generally 
thought to have been inspired by ruins 
on one of the Channel Islands. Briefly it 
evokes the silence of a prehistoric place 
of worship and has nothing in common 
with the other Bite - that of Stravinsky. 
Indeed there are, surprisingly, a few bars 
strongly reminiscent of Wagner. 

Another prehistoric site inspired the 
symphonic rhapsody Maldun — the an¬ 
cient fortifications near Dorchester. The 
music suggests the struggles of its de¬ 
fenders to repel its many invaders before 
the Romans finally overcame them and 
occupied the fort. A curious example of 
deja vu in Ireland’s case is that he pieced 
together the scene some 15 years before 
a noted archaeologist made much the 
same discoveries when he excavated the 
site. As in the Rite, Ireland again succeeds 
in creating an unmistakable air of prehis¬ 
toric mystery and the struggles for.survival 
of its primitive people. And in this portion 
you have just the barest hint of Stra¬ 
vinsky’s Rite of Spring. 

Legend for Piano and Orchestra, was 
also inspired by ancient relics, in this case 
a prehistoric fort and flint mines. Later, 
in medieval times, it was a leper colony 
with a church nearby. But for other 
strange sources of inspiration of this work 
I must refer you to Julian Herbage’s ex¬ 
cellent sleeve notes. He received the 
manuscript as a wedding gift from the 
composer of the Overture “Satyricon” to 
his and his wife’s understandable bewil¬ 
derment. This notice would not be com¬ 
plete without high praise for Eric Parkin’s 
impressive playing of the piano part in 
Legend, the thoroughly idiomatic playing 
of the LPO under Boult and the unvarying 
excellence of the engineering of the two 
records. 

★ ★ ★ 

SCHUMANN - Davidsbundler Dances. 

Four Night Pieces. Claudio Arrau 

(piano). Philips Stereo 6500 178. 

It is difficult to imagine these pieces as 
dances in the accepted sense of the word. 
They are for the most part 18 short items 
revealing varying aspects of the com¬ 
poser’s character. All illustrate his special 
genius in writing for the piano — spread¬ 
ing his music all over the keyboard. Arrau 
follows Schumann’s markings scrupu¬ 
lously without, however, quite achieving 


the composer’s characteristic impetuosity. 
Arrau’s playing sounds a little too studied 
though his effortless technique articulates 
every note. 

Early in his creative career Schumann 
wrote many of these delightful musical 
collections - Papillons, Camaval and 
others. Although I have mentioned some 
slight divergencies by Arrau from what 
I would describe as Schumann style — and 
I might add that I have the greatest pos¬ 
sible admiration for this great pianist - 
I can still recommend this performance 
for its many other merits, especially as on 
the reverse side you will have a rare treat 

— the seldom heard Four Night Pieces. 
These are far from lighthearted. Indeed 
they may well be said to express the com¬ 
poser’s premonitions of his early tragic 
mental breakdown and death. There is no 

— or at any rate very little — ebullience 
here. Even over the fast passages there 
hangs an anything but happy air. Arrau 
plays all four with the greatest imaginable 
sensitivity. 

★ ★ ★ 

GRIEG - Piano Concerto in A Minor. 
Clifford Curzon and the London Sym¬ 
phony Orchestra conducted by Oivin 
Fjeldstad. 

FRANCK — Symphonic Variations. 
LITOLFF - Scherzo from Concerto 
Symphonique No. 4. Curzon with the 
London Philharmonic Orchestra con¬ 
ducted by Sir Adrian Boult. World Re¬ 
cord Club. Stereo S/2802. 

Debussy once described Grieg’s music 
as — I again quote from memory — snow 
wrapped in pink paper. The remark re¬ 
flected the general opinion of Grieg’s 
music in those days, an opinion which I 
still held by many musicians. They tend 
to trivialise all that Grieg wrote and per¬ 
haps the least fortunate victim is the Piano 
Concerto. The first time I ever heard a 
really “big” reading of the work was some 
years ago when the late Julius Katchen 
and Charles Mackerras played it in the 
Sydney Town Hall. I am afraid that I was 
only one among contemporary critics to 
give it an enthusiastic notice, others dis¬ 
missed it as “out of style.” Now Clifford 
Curzon treats it in much the same manner 
in a reissued recording he made way back 
in 1960. But though his, and the orches¬ 
tra’s interpretation is big, everything is in 
scale. Parts are strongly rhythmic, the 
lyrical passages are never drooled over but 
preserve an innocent freshness. I can’t say 
that Curzon adds a new dimension to the 
concerto. That dimension is already there 
to be appreciated by those with the per¬ 
ception of Curzon and his conductor, 
Oivin Fjeldstad, as it was to Katchen and 
Mackerras. Curzon’s technique is cream 
smooth and the scale of the performance 
gives excellent chances for the preparation 
of really massive climaxes. 

The recording has a great deal of rever¬ 
beration by modern standards though the 
good balance between soloist and orches¬ 
tra does much to help one to ignore this 


except in those spots where a chord sounds 
like it’s left hanging in mid air. 

Franck’s Symphonic Variations start 
solemnly - I nearly wrote cautiously. 
Curzon seems to be restraining himself 
for some reason. The form is always sha¬ 
pely but emotional intensity is missing. 
Some passages are taken so solemnly that 
I felt I wanted to urge him to get on with 
it. This time the conductor is Boult who, 
fine accompanist that he is, adjusts his 
mood accordingly without protest or 
nudging. At all times he wins much rich 
sound from the LSO. Boult does however 
seem to feel happier when Curzon starts 
to make more assertive statements. Al¬ 
together it is a curious performance, so¬ 
metimes almost feminine in its delicacy, 
at others masculine enough but a trifle 
too thoughtful. Although there are nowa¬ 
days many alternative recorded perform¬ 
ances I prefer, you many well like this 
one. You will find plenty to admire in 
Curzon’s immaculate technique though to 
me even the last allegro sounds too cal¬ 
culated. 

The Litolf Scherzo has always been a 
favourite of mine and this to me is an 
ideal performance. Its quicksilver bit of 
prestissimo playing flashes past without 
a falter. One moment it ripples; some¬ 
times it is strongly accented. 

It is a dazzling exhibition of brillance 
and elegance. I can safely say it is my 
favourite performance of this piece of 
musical fizz. 

★ ★ ★ 

VLADIMIR HOROWITZ COLLEC¬ 
TION - Vol. 1 The Young Horowitz. 

Vol. 2, Chopin 1. RCA Victrola Mono 

WM1-7013/4. 

When one expresses astonishiment at 
the brilliant techniques of the best of our 
younger contemporary pianists, one is 
inclined to forget just how fine was that 
of this wunderkind of the 1920s. Some of 
the recordings on the first disc go back 
as far as 1928 reprocessed skillfully to 
remove most of the surface noise on the 
old shellacs - 78s of course. In those days 
Horowitz belonged to the school of far- 
stretched rubatos especially in the Chopin 
pieces. Yet strangely, on Disc, in the slow 
movement of the B Flat Minor Sonata 
(the famous Funeral March) where Horo¬ 
witz might have well been expected to 
indulge this characteristic to the limit, you 
find instead not only a steady tempo 
moving irresistibly forward but a reading 
of considerable majesty. 

The two discs comprise a collection of 
works by many composers — Chopin, of 
course, Scarlatti, Paganini-Liszt, Debussy, 
Dohanyi, Tchaikovsky, and unlike the 
rest, a bore of a work by Kabalevsky. The 
playing is still something to marvel at 
despite its out-of-date idiosyncracies. 
Horowitz’ complete control of his instru¬ 
ment is never once at fault. For those who 
today enjoy the fashionable nostalgia for 
the shows of yesteryear, these two records 
should have an irresistible appeal. 
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Variety Fare 

Reviews of other recordings 


I am sorry that space does not allow 
me to deal in greater detail with the cir¬ 
cumstances of the work, but purchasers 
of this issue will find detailed notes as 
well as a full libretto supplied. Recorded 
under the personal supervision of the 
composer, and with the composer’s long¬ 
time colleague and friend Peter Pears 
singing the role of the Mad Woman (for 
reasons explained in the notes), this must 
be regarded as a definitive performance. 
The Decca recording, produced by John 
Culshaw, is first rate. (H.A.T.) 


BECAUSE HE LIVES. Gene Gaither. 
Stereo cassette. Word WC-8627. Also 
available on disc. (From Sacred Pro¬ 
ductions Aust, 181 Clarence St, Sydney 
and other capitals.) 

“Is that Jim Reeves?” asked someone 
in the room when I put this cassette on. 
The question is indicative of the content 
but, personally, Gene Gaither would get 
my vote for this highly listenable program. 
With instrumental and vocal backing he 
produces a very smooth, gently rhythmic 
sound, C&W style. The titles: Because He 
Lives — If That Isn’t Love — I’ll Fly Away 
— The Family Of God — There Is A River 


— Sheltered In The Arms Of God — 
Through It All - When The Roll Is Called 
Up Yonder — On The Wings Of A Dove 

— Something Beautiful. 

An imported cassette the sound is clean, 
though lacking slightly in sparkle. But 
unless you’re a hifi fanatic, you’ll overlook 
this slight criticism in the enjoyment of 
the music (W.N.W.) 


THE BLACKWOOD BROTHERS ON 

TOUR. Stereo, RCA Camden ACLI- 

0428. 

A reissue but completely re-mastered, 
this is a recording of a broadcast by the 
Blackwood Brothers, of Memphis Ten¬ 
nessee, from Long Beach California. And 
a rollicking performance it is, with the 
compere, the Blackwood brothers, the 
rhythmn pianist, and the audience all 
contributing to the decibels. Perhaps I 
should have mentioned also the audi¬ 
torium reverberation, or was it bounce 
from the P.A. system? Anyhow, an 
uproarious time was had by all as the 
Blackwoods bounced their way through 
ten Gospel songs: 

Crossing Chilly Jordan — Bell Of Joy 
Keep Ringing — Because Of The Love 
Of The Lord For Me — Happy People 
— When I Stand With God — Because 
Of Him — Only Believe Him — Dear 
Jesus, Abide With Me — Pablo — The Old 
Country Church. 

Technically, the sound is a trifle res¬ 
onant at the top end but easily its most 
obvious characteristic is in the extreme 
stereo separation, with the artists on op¬ 
posite sides of the room and the crowd 
in between. On headphones, the mono¬ 
plus-mono-plus-stereo effect is obvious 
indeed. 

Will you like it? Depends on your mood 
and whether you happen to feel like a 
high pressure Gospel rollick! (W.N.W.) 


Instrumental, Vocal and Humour. 


Devotional Records 

THE CRUCIFIXION - John Stainer. 
Soloists with the Leeds Philharmonic 
Choir, and Eric Chadwick, organ, con¬ 
ducted by Herbert Bardgett. Stereo, 
World Record Club. S/4618. 

While the devo*ional works of the great 
composers are more suited to concert halls 
than churches, the reverse is true of 
Stainer’s “Crucifixion”. Its suitability for 
church performance is underlined by the 
fact that no orchestra is used and only 
two soloists, tenor and bass. This fact, plus 
the lack of difficult passages, probably 
accounts for its repeated performance on 
Good Fridays in many English parish 
churches where in some it is an annual 
tradition. 

Part of its popularity may be attributed 
to the congregation being required to par¬ 
ticipate in five hymns. 

In fact, any reasonably competent choir 
can give a respectable performance. Here, 
with a group of professionals taking part, 
the work’s many excellent musical features 
are brought to the fore. Two very well 
known singers sing the solos — Alexander 
Young, tenor, and Donald Bell, bass. 

In summary, then, very much a devo¬ 
tional work, rather than a purely musical 
one, but nevertheless one that contains 
much musical enjoyment. (H.A.T.) 

★ ★ ★ 

CURLEW RIVER — a parable for church 
performance, music by Benjamin Brit¬ 
ten. Stereo, World record Club. S/5716. 

For the listener with more advanced 
tastes, it is releases like this which make 
membership of World Record Club 
worthwhile. I believe it to be the only 
recording of this work available. 

The work is based on an old Japanese 
Noe play, concerning a mad woman 
searching for her infant, only to learn 
from a ferryman that her child is dead. 
The action in Britten’s interpretation is 
transferred directly to mediaeval England, 
and related in Christian terms, with the 
music based on plain chant. The opening 
scene has a choir of monks chanting the 
anthem “Te lucis ante terminum”, and the 
composer tells us in a program note that 
“from it the whole work may be said to 
have grown”. 


SPUTNIKS FOR ORCHESTRA. The 
Royal Philharmonic Orchestra, con¬ 
ducted by Stanley Black. Stereo, World 
Record Club. S/5277. 

The “sputniks” comprise a collection of 
popular Russian light classics: Night on 
the Bare Mountain (Moussorgsky) — In 
the Steppes of Central Asia (Borodin) — 
Flight of the Bumble Bee (Rimsky-Kor- 
sakov) — Marche Slav (Tchaikowsky) — 
Nocturne (Borodin) — Commedians’ 
Galop (Kabalevsky). 

This program has undeniable appeal, 
and although Stanley Black may not com¬ 
pare with the leading conductors who have 
recorded these works, the Royal Philhar¬ 
monic could play this kind of material 
with their eyes shut and still make it sound 


good. So if the program appeals you will 
find little to complain about. Originally 
a Decca Phase Four recording, the sound 
quality is up to standard. (H.A.T.) 

★ ★ ★ 

A MAN & HIS GUITAR. Juan Marquez, 
guitar, with orchestra. Stereo, 
Hispavox (Festival) L25040. 

If guitar with orchestra playing hit tunes 
by such groups as The Beatles; Crosby, 
Stills & Nash; The Monkees; Blood, 
Sweat & Tears . . . and so on ... is to 
your taste, this offering by a young Span¬ 
ish artist may interest you. The tunes in¬ 
clude: Bad Moon Rising — A Hard Day’s 
Night — Never My Love — Groovin’ — 
Marrakesh Express — Spinning Wheel — 
Holiday — ten tracks in all. Presented with 
a pleasant beat, the disc should appeal 
to the late teenage to young adult market. 
(H.A.T.) 


Reviews in this section are by Neville Williams (W.N.W.), Harry Tyrer (H.A.T.), Leo Simpson 
(L.D.S.), Gil Wahlquist (G.W.) and Norman Marks (N.J.M.). 
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THE SYNTHESIZER SOUND MA¬ 
CHINE 2. The Fantastic Pikes, Sonic 
stereo 9063. 

Too many records employing the Moog 
synthesizer end up sounding like they used 
a cheap chord organ but this has not 
occurred. The Fantastic Pikes, as they call 
themselves, are an instrumental group 
with a style quite similar to the well- 
known “Ventures” except that the FP’s 
add the synthesizer. Their arrangements 
are aurally interesting and have a driving 
beat. Record quality, as far as one can 
judge with anything using a Moog, ap¬ 
pears to be good. 

Twelve tunes are Mooged: Ooh Baby 

— Angie — Capriccio Italien — High Noon 

— Apache — America — 48 Crash — 
Whisky In The Jar — Once Upon A Time 
In The West - If I Were A Rich Man 

— Raindrops Keep Falling On My Head 

— Turkischer March. (L.D.S.) 

★ ★ ★ 

VICTOR SILVESTER and his orchestra. 
Vol. 2. Stereo, Astor Gold Star series 
GGS-1437. 

Having first broadcast on the BBC in 
1937, Victor Silvester still has them swirl¬ 
ing on the ballroom floor in 75. This is 
all strict tempo dance music but he so 
varies the sound and intersperses tempos 
that he’ll have you toe tapping as you 
listen through the twelve tracks: Gentle 
On My Mind (quickstep) — Joanna (fox¬ 
trot) — Sugar, Sugar (moden beat) — Skiel 
O* The Pipes (Gay Gordons) — Mexican 
Shuffle (jive) — Knees Up Mother Brown 

— Abanda (March) — The Coffee Song 
(samba) — South Of The Border (rumba) 

— Yeh! Yeh! (twist) — Something Is Hap¬ 
pening (cha cha cha) — The Shadow Waltz 
(waltz). 

That’s quite a helping I’m sure you’ll 
agree. The quality is good and it would 
make a pretty good party sound, whether 
you dance to it or not. (W.N.W.) 

★ ★ ★ 

THE STARS OF SHOWCASE Volume 
2. The Hector Crawford Orchestra. 
Stereo, L & Y Records (Festival) L- 
25176. 

Those who enjoyed the 1974 “Show¬ 
case” series, telecast on the Channel 9 
network, will have a natural interest in 
this album featuring some of the vocalists 
and instrumentalists who appeared on the 
show. Perhaps I should quote the items 
and artists for your guidance: Anne (Gor¬ 
don Boyd) — Praeludium (Jane Peters) — 
Some Enchanted Evening (Dale Stewart) 

— Valse Brilliante (Mark Leslie) — Medley 
(Valgray Two) — Mendelssohm Violin 
Concerto (WilliafrHHennessy) — He Aint 
Heavy (Ross Hamblyn-Taylor) — This 
Could Be The Start (Inner Circle) — Dawn 
In Darkness (Mark Holden) — Never, 
Never, (Markeeta Little Wolf) — Music 
Of The Day (Peter Combe) — Shaft (Or¬ 
chestra). 

Having personally seen quite a few of 


the items on air, I found the album some¬ 
thing of a let-down. The balance was not 
the best in places but mainly, I think, it 
was the old story: what comes across well 
with the visual is often disappointing 
without it. Some of the items are okay, 
mind you, but the impact overall is me¬ 
diocre. A pity..(W ’ W) 

★ ★ ★ 

THE BEST OF THE ROGER WAGNER 

CHORALE. Stereo, World Record 

Club. S/5289. 

The Roger Wagner Chorale was, to my 
mind, superior to other similar groups. For 
one thing, their arrangements were always 
very good, but probably more important, 
they had very good soloists, such as bari¬ 
tone, Earl Wrightson, whose rendering of 
“The Wide Missouri” here is fine singing 
of a beautiful melody; also soprano Salli 
Terri, and contralto Marilyn Horne, who 
has gone on to greater things since these 
tracks were recorded. Some tracks here 
are old enough to be “reprocessed stereo” 
and the youngest must be near to 15 years 
old. Accordingly allowances must be made 
for sound quality, but the singing is first 
class. 

The titles: Toma a Sorriento - Wide 
Missouri — On Top of Old Smokey — 
Were You There - Deep River - Aura 
Lee - Lord’s Prayer — Song from “Mou¬ 
lin Rouge” — He’s Gone Away — Beau¬ 
tiful Dreamer — Ave Maria (Bach- 
Gounod) — Nobody Knows the Trouble 
— O, Bury Me Not — Aloha Oe. (H.A.T.) 


SONNY & CHER/GREATEST HITS. 
Sonny and Cher Bono. MCA stereo 
MAPS 7257. 

While Sonny Bono may have con¬ 
siderable talents as a television and record 
producer, he just cannot sing — he sounds 
like an alley cat having its neck wrung. 
He should leave the singing to Cher. To 
be fair, the record quality is not the best 
and makes even Cher sound on the rough 
side. Still, the record should still sell well, 
especially as the popular Sonny & Cher 
show is currently on television. 

Tracks are: All I Ever Need Is You — 
When You Say Love — You Better Sit 
Down Kids — Crystal Clear/Muddy 
Waters - I Got You Babe - A Cowboy’s 
Work Is Never Done — United We Stand 
— The Beat Goes On — What Now My 
Love 1 — Mama Was A Rock And Roll 
Singer. (L.D.S.) 

★ ★ ★ 

SERENADE. Ron Goodwin and his Or¬ 
chestra. Parlophone recording. World 
Record Club release WRC S/2459. 

A delightful recording in the best 
‘easy-listening’ tradition would be my de¬ 
scription of this disc. The twelve titles 
include: Sunrise Serenade — Elizabethan 
Serenade — Clair de Lune — Prairie Ser¬ 
enade — India — Elizabeth and Essex — 
Serenade To Double Scotch. 

Ron Goodwin is well known for his 
music for radio, films and television and 
this disc should only enhance his reputa¬ 
tion. The quality is excellent. (N.J.M.) 


UNSEEN ENGINEERING 





One of the most important parts of a good loudspeaker system is its cross¬ 
over network. 

As the cross-over holds little, if any, sales appeal most loudspeakers get by 
with a few cheap ferrite inductors and electrolytic capacitors. The result — anybody 's 
guess. These components fluctuate in frequency voltage characteristics with the 
applied signal level. Further still, apart from this, the ridiculously simple design 
of the cross-over leaves a lot to be expected from the loudspeaker unit, itself. 

All the cross-over networks used in Audiosound loudspeakers are of sophisticated 
design (many are 3rd order Butterworth filters) working into defined impedances 
through impedance equalisers on the drive units. 

Just to cap it off, all our loudspeakers have a low frequency design according 
to the world famous Australian researcher, A. N. Thiele from his renowned paper 
recently reprinted by the Audio Society of America. 

See the impressive reviews of some of these incredible loudspeader 
systems and other Audiosound products in E.A. for May, August' 7 1, Nov. 
Dec. 72, Dec. '73 and Sept. Oct. '74. (Copies available send large S.A.E.) 


Audiosound Electronic Services 
148 Pitt Rd.. North Curl Curl 2099. Phone 938-2068. 
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NEW ALL TRANSISTOR STEREO AMPLIFIERS WITH 
IN BUILT A.M. TUNER ULTIMATE IN DESIGN— 

LONG DEPENDABILITY using all silicon transistors 50 WATTS - RMS 


SPECIFICATIONS 
POWER OUTPUT 

25 watts per channel R M S Total output 
50 watts RMS 8 Ohms 
FREQUENCY RESPONSE: 

20 cycles to 40,000 ♦ Idb 
MUM A NOISE : ' ” 

Aux 70db Mag 60db 
INPUT SENSITIVITY: 

Mag 2mv. Aux. 250mv. 

EQUALISED: 

Mag RiAA 
TONE CONTROLS: 

Bass 50 c s + 13db Treble lOkc s 
150b 

HARMONIC DISTORTION. 

Less than .05 per cent. 

LOUDNESS CONTROL: 

50 C s 100b 
SCRATCH FILTER: 

(high filter) at 10kc s 50b 
RUMBLE FILTER: 

(low filter) at 50 c s 50b 
PROVISION FOR TAPE RECORDER. 
Record or play back with din plug 
connector 

SPEAKER SWITCHING: 

Two sets of speakers can be connected 
and selected by switch on front panel 
they can also be driven together 

HEADPHONES: 

Headphone jack is situated on front 
panel 

DIMENSIONS: 

16'4in X 11 in deep X 5” high Weight 
16lbs 

TUNER: 

This unit incorporates a transistor 
tuner with a coverage of 530 to 1,600 K C 
Calibrated dial available for all states 

POWER SUPPLY. 

Regulated power supply with switching 
protection for output transistors 
SEMICONDUCTORS. 

30 silicon Transistors plus 7 diodes. 



$169.00 Plus Freight 

(cabinet extra) 

Model C700-T (with Tuner) 


Amplifier Only 
Model C.700 
$139.00 Plus Freight 
Cabinet Extra 

Provision For 4 
Channel 

All units wired with sockets & control for simulated 4 channel only requires the addition 
of two extra speakers, also output socket for decoder. _ 

Cabinets for above amplifiers In Teak or Walnut Oiled Finish with matching metal trim 

$10.00 extra 




NEW A.M. TUNER & MANTEL RADIO 

Six transistor A.M. tuner with a variable output suitable for use with any 
amplifier or tape recorder. Inbuilt audio amplifier & speaker enable this unit 
to be converted to a mantel radio at a flick of a switch. 

Supplied in attractive wood grain finished cabinet. 240v A.C. operation. 
Suitable for local stations only. 


$22.50 


Post & packing 
$1.50 extra. 


- NEW MAGNAVOX-PHILIPS 3 WAY SPEAKER SYSTEM - 

FREQUENCY RESPONSE 35Hz to 25KHz 
POWER HANDLING CAPACITY 30 Watts R.M.S. 


DRIVE UNITS 
Magnavox 8 30 High Per 
formance 8in Bass U-nit o 
Magnavox 6.J - 6in Mid Range 
Speaker o Philips High Fidelity 
Dome Tweeter. 

COMPLETE SYSTEM in 1.6 
cubic ft. cabinet. In Walnut or 
Teak Veneer (Size 24” x 15y»" x 

11 ”). 

$75.00 ea. Regret no Mail Orders 
for Complete System. 


SPEAKER KIT: (less cabinet) 
comprising 1 8-30 speaker, 1 6J 
speaker, 1 Philips dome tweeter, 1 
Imh. inductance, 1 8 mfd. Et 1 4 
mfd. polyester condenser, 1 3” & 1 
6” tube, innabond & speaker silk, 
plans for cabinet. 

$40.00. Reg. Post & Packing $3 
Extra. 



GENESONICS 10 
SOLID STATE 
PORTABLE 

This sensitive Et selective pocket radio 
using 6 transistors Et 4 diodes is 
suitable for most local Et country areas. 
Fitted with a 2 '/*" speaker and supplied 
in attractive 8- durable plastic cabinet. 
Earphone supplied. Operates on 2 1.5V 
pen cells. 

$6.95 


Post & Packing 90c 

(All spare parts available) 


NEW PAYMASTER 143 AMPLIFIER 



As featured in Sept & Oct. 
issues of Electronics 
Australia. 


$72.00 


Complete kit of parts including all transistors for this high fidelity 25 watt amplifier 
silver anodised panel with black lettering and matching silver anodised knobs Et 
special transformer with electrostatic shield. Reg. post Et packing $3.00 extra 
Wired Et tested $15.00 extra. 

De luxe version of the 143 amp. with high Et low filters as used in the 140 
playmaster plus loudness control $7.80 extra. 


CLASSIC RADIO 


NEW N.C. 310 DELUXE 
TRANSCEIVER 

For 27240 or 27880 Khz operation (state,which 
required) with switch position for additional 
two-channels tone call signal, noise squelch 
control, circuit contains 13 transistors, diode 
and thermistor. Transmitter stabilitv 
crystal controlled .005 Ceramic filter. Aeria'l 
9 section telescopic powerecTby 8 1.5v UM3 
batteries. Range up to 10 miles depending on 
conditions. Battery check meter. Attractive 
and durable die cast case with provision for 
external speaker, aerial and power supply 

Post $1.00 extra. 

At last a breakthrough in the cost for high 
quality portable radio transceivers of tne 
walkie-talkie hand-held type. We are in¬ 
troducing and offering for sale a fully PMG 
approved transceiver. 


245 PARRAMATTA RD, HABERFIELD 2045 
PHONES 798 7145, 798 6507 
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VARIETY FARE 


GOLDEN GUITARS. Stereo, Polydor 
2371 415. 

Bright, tuneful, pleasant are all appro¬ 
priate words to describe this new Polydor 
album. Appropriate to the title, guitars 
play a prominent part in the music making 
but there is a full complement of other 
instruments and even a vocal chorus to 
present a dozen sure-fire favourites: Bor- 
riquito — Those Were The Days — Brazil 

— Guantanamera — Winchester Cathedral 

— Dark Eyes — Azzurro — Love Story — 
Delicado — Moon River — Hora Staccato 

— Danny Boy. 

Endorsed Polydor “hifi-stereo festival”, 
the album lives up to expectations in re¬ 
gard to quality and you can enjoy it at 
full volume. A good one. (W.N.W.). 

* * * 

SING A FAVOURITE SONG. Volume 3. 
Des O’Connor, with orchestra con¬ 
ducted by Jack Parnell. Stereo, Astor 
ACT-2531. 

A vocalist must have solid popular ap¬ 
peal to justify a volume 3 of the same 
basic theme. And, of course, Des O’Con¬ 
nor is well known with a relaxed, easy- 
on-the-ear style that you can listen to or 
singalong with, according to the whim of 
the moment. 

For good measure. Jack Parnell’s or¬ 
chestra provides just the right backing for: 
Sometimes I’m Happy — She — My Sen¬ 
timental Friend — What’ll I Do? — Caro¬ 
lina In The Morning — The Old Fa¬ 
shioned Way — Smile, Smile, Smile — Tie 
A Yellow Ribbon — A Certain Smile — 
What A Wonderful World - Nellie Dean 

— The Most Beautiful Girl — If You Were 
The Only Girl — One Of Those Songs. 


Something old, something new, some¬ 
thing borrowed, something blue: it still 
holds good (W.N.W.) 

★ ★ ★ 

RUSTIC WEDDING SYMPHONY - 
Carl Goldmark. The Utah Symphony 
Orchestra conducted by Maurice Abra- 
vanel. Stereo, World Record Club. 
S/5339. 

Abravanel and the Utah Symphony 
made a number of fine recordings for 
Vanguard in the 1960’s, of which this is 
one. The symphony has so many of the 
qualities which constitute musical great¬ 
ness that one wonders why more is not 
heard of this composer’s work. During his 
lifetime Goldmark, who came from a poor 
background, suffered much from the gibes 
of those two social and musical snobs, the 
critics Hanslick and Speidel, and this 
undoubtedly hindered his career. It is hard 
to understand what impedes his fame 
today. 

Some people still maintain that this is not 
really a symphony at all, as the first mo¬ 
vement is a set of variations. For my part, 
I find it entirely enjoyable music. 
(H.A.T.). 

★ ★ ★ 

POPULAR VERSE OF EARLY AUST- 
RALIA. Peter O’Shaughnessy. Stereo, 
2-record set, World Record Club S/ 
5069, S/5070. 

The first of these two discs invites com¬ 
parison with a number of single albums 
of traditional Australian verse, which we 
have reviewed in these columns. While 
the initial impression is of a rather heavy 
performance by Peter O’Shaughnessy, this 
is soon dispelled by his unsurpassed dia¬ 
lect and his impersonation of such 
characters as “The Man From Ironbark”, 
the priest in “A Bush Christening” and 


APOLLO HI FI CENTRE 

283 Victoria Road, Marrickviile 
Phone 560 9019. 

(open every Thursday till 9 p.m. and all day 
Saturday for technical advice) 


We can offer you the best price 
on AKAI —Kenwood — J.V.C. — 

Harmon Kardon — A-R — Pioneer 
— Sansui — Sony — Monarch 
linear sound — Ultra linear & all of 
the best makes. 

Come and see us with your best 
quote — we will better it 

CASH, TERMS OR LAY-BY 

ARRANGED This Is only part of our large display 




the characters in P. J. Hartigan’s “Said 
Hanrahan”. Other tracks on this first re¬ 
cord include: The Sick Stockrider (Gor¬ 
don) — Cobb And Co (Lawson) — Ballad 
Of The Drover (Lawson) — Clancy Of The 
Overflow (Paterson) — The Man From 
Snowy River (Paterson) — Tangmalan- 
galoo (Hartigan) — How McDougall 
Topped The Score (Spencer) — Hitched 
(Dennis). 

Record 2 is completely different in 
character and rounds out a set which a 
member of my family — an English 
teacher — says would be invaluable for 
use in secondary schools. For this reason 
it may be helpful again to quote Authors 
and titles. Mary Gillmore: Old Botany 
Bay; The Primeval Australia — Judith 
Wright: Bora Ring; The Old Prison; South 
Of My Day’s Circle; Brother and Sisters; 
Country Town; Bullocky — Roland Ro¬ 
binson: Might I Find My Country; The 
Bush Awakes — A. D. Hope: Australia 

— R. D. Fitzgerald: The Transaction — 
David Campbell: Windy Gap; Spring 
Hares; Harry Pearce; Song Of The Cattle; 
Men In Green — John Manifold: The 
Tomb Of Lt. Learmonth AIF — James 
McCauley: from “The True Discovery Of 
Australia” — K. Slessor: Ticket In Tatts 

— R. McCuaig: The Commercial Travel¬ 
ler’s Wife — B. Dawe: Abandonment Of 
Autos — D. Stewart: The Man From 
Adaminaby. 

This is quite a collection, well presented 
and superbly recorded, with O’Shaugh- 
nessy’s rich voice emanating from com¬ 
plete silence. (W.N.W.). 


"INNERBOND" 

(Reqd ) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for sound absorption 
"INNERBOND'' is light, dean, dust free and 
easy to handle Because all the fibres are bonded 
"INNERBOND" will hang as a "curtain" and 
will not fractureor break down due to vibration 
"INNERBOND" is odourless, highly resistant to 
attack by bacteria or funjus and is vermin 
repellant. "INNERBOND" at l6oz sq yd has a 
normal thickness of 1" and at this density is 
recommended as a packing in speaker en 
closures for sound absorption 


it unobtainable 

Fof .l sq. yd. as above send $2.00 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $6.50 

+ POSTAGE AS APPLICABLE 

WONDER WOOL 

PTY LTD 

87 JAMES STREET. LEICHHARDT. 
NSW ?040 

Box S48 GPO. Sydney ?00 \ 
Phone S6 ?780 
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A Small 
Segment of the 
Soanar Range 


If 


G1 SERIES 1 AMP GLASS 
PASSIVATED RECTIFIER 
WO SERIES SUB MINIATURE 
SILICON BRIDGE RECTIFIERS 
SB SERIES MINIATURE 
SILICON BRIDGE RECTIFIERS 

SEL SERIES SELENIUM 
BRIDGE RECTIFIERS 
EB SERIES SILICON 
BRIDGE RECTIFIERS 
TV EHT STICK RECTIFIERS 


Silicon & Selenium 
Diodes, Bridges, Rectifiers. 

SOANAR ELECTRONICS PTY. LTD. maintain 
volume stocks of Silicon and Selenium 
Rectifiers in a wide range of sizes for all 
applications in the Electronic/Electrical 
Industry. Top quality is assured as all 
products are subjected to rigorous quality 
control and guaranteed for 2 years. They are 
realistically priced and represent best value 
for money in Australia today. 

Of course, Diodes and Rectifiers form only 
a small segment of the total range of com¬ 
ponents marketed by Soanar. 

Over 2000 items available immediately from 
stock include: — 

CAPACITORS — Electrolytic, Ceramic, Poly¬ 
ester, Polystyrene & Tantalum. 
POTENTIOMETERS — Rotary Slide & Trim. 
RESISTORS — High Stability carbon film. 
SUPPRESSORS — Automotive capacitive and 
resistive types. 

ELECTRONIC PARTS & ACCESSORIES — 
Bezels, Fuseholders, Jack Plugs & Sockets, 
Control Knobs, Neon Indicators, all types of 
Plugs, Terminals, Connectors & Switches. 

Technical literature available on request. 


SOANAR ELECTRONICS PTY. LTD.I 

A MEMBER OF THE A & R-SOANAR ELECTRONICS GROUP \ 
30-32 Lexton Rd.. Sales Offices Phones: 

Box Hill, Vic. 3128 VIC: 89 0238. NSW: 78 0281.j 

Australia SA: 51 6981. QL0: 52 5421, 

Telex. 32286 WA: 81 5500. 


THE WORLD OF LIBERACE. Excerpts from the TV special. 

Stereo, Interfusion (Festival) L-35263. 

“Perhaps we might have started out as strangers, but I would 
like to think we wound up as friends ...” I guess Liberace 
would have done so — with the huge live audience, with those 
watching on television and now with listeners to this album. 

I would judge that the album contains only a sampling of 
the TV show but it hints at the human side of Liberace and 
a depth of sincerity behind the flamboyant front. It also reveals 
Liberace as the supreme entertainer, although the musical 
offerings between the conversational segments are more sparse 
than some of his other albums: Overture — 14th Hungarian 
Rhapsody — Boogie Woogie — Medley (semi-vocal) — Hot 
Pants Routine — Let Me Call You Sweetheart — Strangest 
Dream (monologue) — Ciao (semi-vocal). 

This album forms the strongest possible contrast to the 
“Showcase” album reviewed recently. This, too, started out as 
a TV show but it comes across just as strongly as audio only. 
(W.N.W.) 


★ ★ ★ 

SAVE THE CHILDREN. Tamala Motown TMOS 3/4 EMI 
release. 

The nineteen tracks on this two record set feature possibly 
the best selection of black American musical talent that one 
could wish for, with stars like Nancy Wilson, Cannonball Ad- 
derley, Sammy Davis Jr, The Jackson Five, Roberta Flack, 
Quincy Jones all doing their own thing at Black Expo ’72 in 
Chicago before an audience of twenty-five thousand. 

The main theme was ‘Save The Children’ and the unity of 
the people gathered together is caught on the record in a truly 
electrifying way. On one particular track that bears this out, 
the Rev. James Cleveland leads with a musical sermon based 
on the 150th psalm, ‘Praise the Lord with a Stringed Instrument’,' 
stringed instruments in this case including double bass, lead 
guitar and piano. Considering the barn-like location, the quality 
is outstanding. (N.J.M.) 

* * * 

DINO DE LAURENTIS. Original sound tracks from ‘The 
Valachi Papers’ — ‘Crazy Joe’ — ‘The Stone Killer’ Project 
3 Stereo L35219. Festival release. 

These sound tracks do not in any strong way suggest the 
Mafia theme that runs through most of the film stories, the 
only hint being the somewhat Italian strain in some tracks. 
This comment aside, be prepared to sit back and enjoy some 
very high quality recording of enjoyable music — in fact the 
‘demo’ disc quality that we have come to expect from Project 
3 studios. No orchestra is credited, the only people mentioned 
being the three composers and the film cast. (N.J.M.) 

★ ★ ★ 

ERICH KUNZ - German University Songs Vol. 5. Vanguard 
recording. World Record Club release S/5739. 

There are sixteen traditional songs on this record for your 
pleasure, sung in German by Austrian Erich Kunz, whose warm 
voice makes for easy listening. A few of the titles are: When 
I Was A Young Bachelor — The Green Garland — A Tailor 
Went Strolling — The Jolly Blacksmith’s Boys — Now I Mow 
The Grass Near The Neckar — Now The Time Has Come, 
etc. 

Erich Kunz has an excellent backing in the Chorus and 
Orchestra of the Vienna State Opera, conducted by Anton 
Paulik. 

The quality is good and a translation sheet packed with the 
record gives the English words, so if you wish to hum along 
you know what it’s all about. (N.J.M.) 
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A NIGHT WITH GERSHWIN. Tommy Tycho and the Good 

Music Orchestra. Harlequin L25166. Festival release. 

At the budget price of $3.99 this record is a ‘must’ for Gersh¬ 
win fans; with some of Australia’s best musical talents; such 
as Mary-Jane Boyd, Peter Brandon, Alan Light and the Claire 
Pool Singers. 

Recorded at the Sydney Opera House, the programme in¬ 
cludes the following tracks: Somebody Loves Me — Embrace- 
able You — Bess, You Is My Woman — Liza — The Man I 
Love — Prelude No. 2 — Medley — I’ll Build A Stairway To 
Paradise — Strike Up The Band — Medley — Liza — It Ain’t 
Necessarily So — Piano Concerto in F. 

Tommy Tycho’s solos alone would make the record worth 
buying. The sound quality is excellent. (N.J.M.) 

★ ★ ★ 

VIOLIN CONCERTOS by Mendelssohn and Bruch. Nathan 

Milstein, violin, with the Philharmonic Orchestra, conducted 

by Leo Barrin. Stereo, World Record Club. S/2407. 

I bought this record on its first release here, every bit of 
15 years ago, and for a long time after it was the only version 
I had of these two great romantic violin concertos, so I know 
the performances well. 

Milstein plays, as one would expect, with complete assurance 
and technical mastery, dominating the orchestra with his big 
tone. The splendid Philharmonic Orchestra provides fine sup¬ 
port. 

To intending purchasers I can say that these performances 
have given me a great deal of pleasure over a long period, 
but of course the recording does show its age on high quality 
equipment. (H.A.T.) 

★ ★ ★ 

LET THE GOOD TIMES ROCK. Sandy Nelson United Artists 

L35239. Festival Release. 

Rock’n Roll hits from the late 50’s with a strong emphasis 
on drums would be the best description of this disc. With 
excellent quality and effective use of the stereo image, the titles 
run as follows: Bo Diddley — Lucille — Rock Around The 
Clock — Jailhouse Rock — Conga Fu — Keep a-Knocking — 
Peggy Sue — Sweet Little Sixteen — Rip It Up — Whole Lotta 
Shaking — Let There Be Drums. (N.J.M.) 

★ ★ ★ 

ROGER WILLIAMS, The Way We Were. MCA 7623 Stereo. 

Astor release. 

Roger Williams’ keyboard talents show through to advantage 
in this enjoyable recording of ten current favourites. The titles: 
The Way We Were — Time In A Bottle — Dark Lady — Solace 
— Delta Dawn — Half Breed — Love’s Theme — Behind Closed 
Doors — The Most Beautiful Girl — Goodbye Yellow Brick 
Road. With a very competent backing group and occasional 
chorus. Miller certainly gives a good account of himself. 
(N.J.M.) 


★ ★ ★ 



THIS RADIO IS VERY 
POPULAR IN COUNTRY 
AREAS BECAUSE OF ITS 
VHF BANDS. 


SUPER DELUXE 
FULL WAVE 19 TRANSISTOR 
- MULTI BAND RADIO 

slashed from $189 to JUST 


$79 

Runs 
on AC 
or 4 
Flashlight 
batteries. 


POWER SOURCES: 

DC-6V (UM-1 X 4 pcs.) 

AC-117V/220V. 

ANTENNA: 

(1) Built-in Ferrite Bar Antenna. 

(2) Twin Swivelling Telescopic Antennas. 

CONTROLS: 

(1) Slide Volume, Tone 6- Squelch controls. 

(2) Push Buttons Band Selectro & ON / OFF Switch. 

ACCESSORIES: 

With Dial night light, Time-zone and world map 
Complete with earphone and batteries. 

DIMENSIONS: 

W13" X HI 014" X D4%". 

WEIGHT: 

Approx 6% lbs. 

POWER OUTPUT: 

Maximum lOOOmW 

Undistorted 6fc0mW. 

SPEAKER: 

4" 1 speaker 8 ohm 

CABINET: 

PVC leather with plastic panel. 


YOUR 9 BANDS ARE: 


1 AM SPORTS 
(535 to 1600 KHz) 

2 MB MARINE BAND 
(1.5 to 4.0 MHz) 

3 SW1 HAM (4 to 6 MHz) 

4 SW2 WORLD-WIDE 
(6 to 12 MHz) 

5 PB LOW POUCE 
(30 to 50 MHz) 


6 FM MUSIC 

(88 to 108 MHz) 

7 VHF1 AIRCRAFT 
(108 to 145 MHz) 

8 VHF2 HIGH POUCE 
(145 to 174 MHz) 

9 WB WEATHER 
(162.5 MHz) 


This Unit Has Been Modified to meet SEC Requirements. 


CHRISTMAS WITH WALDO DE LOS RIOS. Hispavox 

L35311 Stereo Festival release. 

This record arrived a little late for Christmas 1974, but keep 
it in mind for next Yuletide. Waldo de los Rios gives ten 
favourites the full orchestral works, with bells, chimes and a 
strong percussion section, giving quite a different sound to the 
usual lush, ‘big orchestra’ sound we hear so much today. 

The titles are: Carol Of The Drum — The First Noel — Silent 
Night - It Came Upon The Midnight Clear - Tannenbaum 
- O Come All Ye Faithful - White Christmas - Hark The 
Herald Angels Sing — Jingle Bells. Rush out and buy it now 
Christmas is getting closer every day. (N.J.M.) 


Pantiles hi-fi 


179 RUSSELL ST., MELBOURNE, 3000. PHONE 463-4297. 

PUom Mfd ma □ unto far which I er>cto»* $79. Add $2 extra for postage. 


NAME. 

ADOttSS.... 

.Port Code 

7 day w on ay fad y varonfea H naf tmthfi art. 
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TECHNICAL 

INFORMATION 

A.W.A.—Thorn's service data covering 
domestic T.V. and Radio is now officially 
distributed to subscribers of VIDEO- 
TRONICS, the journal of the Television and 
Electronic Technicians' Institute pf Australia 
and the Television and Electronic Services 
Associations of Australasia, and is only 
available to the trade per medium of this 
journal. 

In addition to the above information 
VIDEO-TRONICS prints service information, 
modifications and tips on all makes of T.V. 
receivers, as they become available, plus 
valuabletechnical and management articles. 

Published six times a year. 

Subscription $7.00 per annum 
(includes postage within Australia). 

To become a subscriber just send your 
cheque or postal order for $ 7.00 to: 

VIDEO PUBLISHING 
CO. PTY. LTD., 

88 Chalmers Street, 
LAKEMBA. N S W. 2195. 


PAL COLOUR 
TELEVISION 

—latest editions 

Colour Television with particular reference to PAL 
System 

-G. N. Patchett $15.35 

Beginner's Guide to Colour Television 2nd edition 
—Gordon J. King $6.40 
PAL Colour Television for Servicemen 
-W. C. Cook $15.00 

NEW! RCA Solid State Data Books. 

SSD-201 B: LINEAR—Integrated Circuits & MOS 
Devices Data & Selection Guide. 

SSD-202B: LINEAR—Integrated Circuits & MOS 
Devices Application Notes. 

SSD-203B: COS/MOS Digital. Integrated Cir¬ 
cuits. 

SSD-204B: POWER TRANSISTORS & POWER 
HYBRID CIRCUITS. 

SSD-2-5B: RF POWER DEVICES 

SSD-206B: THYRISTORS, RECTIFIERS & DIACS. 

All above RCA titles $3.75 each. 

1975 EDITION ARRL HANDBOOKS AVAILABLE 
NOW!! 

PRICE $8.95 

Postage 45c Local 
Postage 65c Interstate 

McG/LLS 

Authorised Newsagency Pty. Ltd. 

187 Elizabeth Street 
MELBOURNE, VIC. 3000 
Phone 60 1475 



Books & 
Literature 


X-ray pioneer 

WILLIAM DAVID COOLIDGE, A Cen- 
tenarian and his work, by H. A. Lieb- 
hafsky. Published by John Wiley & 
Sons, New York, 1974. Clothbound, 157 
x 235mm, 96pp, with illustrations. Price 
in Australia $8.00. 

Although nowadays his name may be 
almost unknown, W. D. Coolidge was at 
one stage nearly as well known as Thomas 
Edison or Henry Ford—and rightly so. In 
many ways he represented the last of the 
big US “scientist-entrepreneur” figures. If 
my memory serves me, he passed away 
last year only a few months after this book 
was published. 

For those unable to place him, he was 
the man responsible for discovering how 
to turn tungsten into a useful metal. It 
was Coolidge who found how to make 
it ductile, so that it could be used to re¬ 
place the fragile carbon filaments used in 
the Edison incandescent lamp. And it was 
Coolidge who used tungsten to make the 
first really practical X-ray tubes (still 
called Coolidge tubes by many, in his 
honour). 

He also had the distinction of being 
Director of the General Electric Research 
Laboratory during the twenties and thir¬ 
ties, which were a most productive period. 
And to cap it off, he lived to the ripe old 
age of 100—no mean achievement. 

This little biography of Coolidge was 
written by one of the many scientists who 
worked under him at GE, to mark the 
occasion of his centenary celebrations on 
October 1973. 

For anyone interested in modern history 
of science, it makes good reading. There 
aren’t many pictures, but enough to get 
a reasonable idea of the man and his life. 

The review copy came from the local 
office of the publisher, but copies should 
be available at most bookstores. (J.R.) 

Pulse primer 

ELEMENTS OF TRANSISTOR PULSE 
CIRCUITS, by T. D. Towers, second 
edition. Published by Newnes-Butter- 
worths, London, 1974. Hard covers, 
140 x 225mm, 198pp, many circuits and 
diagrams. Price in Australia $9.00. 

The second edition of this book, which 
is now fairly well known. It has been 
updated a little from the first edition, but 
not to the extent of dealing with modern 
IC equivalents of the discrete circuits dis¬ 
cussed. To my mind this means that it will 


be quite suitable as a general primer in 
the pulse field, but of little use when it 
comes to practical circuits. 

Still, those needing a primer to help 
them in getting started with the general 
concepts of pulse circuitry should find it 
well worth the modest cover price. The 
chapter headings give a good idea of the 
content: 

1—Semiconductor and Pulse Circuits; 
2—Linear Pulse Amplifiers; 3—Astable 
Multivibrators; 4—Monostable Multivi¬ 
brators; 5—“Eccles-Jordan” Bistable 
Multivibrators; 6—Waveform Shaping; 
7—“Pumps” and “Schmitts”; 8-Blocking 
Oscillators; 9—Gates; 10—Counter- 
Timers; 11—Timebases. 

The text is generally well written, and 
well served by illustrations. 

In short, then, good as far as it goes. 
The review copy came from the local 
office of the publisher, who advises that 
stocks should be held by all major book¬ 
stores. (J.R.) 

ARRL handbook 

THE RADIO AMATEUR’S HAND- 
BOOK, 1975 Edition. Published by the 
American Radio Relay League, Ne¬ 
wington, Connecticutt. Soft covers, 
165 x 242mm, 700-odd pages, many 
illustrations. Price in Australia around 
$7.50. 

This is the 52nd annual edition of the 
well-known ARRL Handbook, which to¬ 
gether with the RSGB Radio Communi¬ 
cation forms the “twin Bible” of amateur 
radio. It’s much the same as last year’s 
edition, but there has been usual updating 
and revision—primarily in the projects. 

New projects include a 160 metre am¬ 
plifier, solid state SSB/CW exciter, a 
direct conversion receiver for 20 and 40 
metres, a transverter for 160 metres, a 
10/15m preamp and assorted aerials. 

Despite the changes it’s still the old 
familiar handbook, a vast store of infor¬ 
mation for both the newcomer and the 
long-established radio amateur. 

If you’re one of the former, looking for 
an initial reference, it would make a good 
choice. On the other hand if you are in 
the latter group and your old edition is 
getting a bit dated, this one would make 
a worthy successor. 

The review copy came from Technical 
Book and Magazine Co, of 289-299 
Swanston Street, Melbourne, who will 
have good stocks by the time you read 
this. We also understand that Dick Smith 
Electronics have stocks, too. (J.R.) ® 
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As an engineer in the Air Force it's really up to 
you how far you want to go with your profession. 
For a start you’ll have a wide range of advanced 
techniques and technology with which to work 
and learn and it will add enormously to your 
store of knowledge. 

As well as this, we’ll give you the time and 
opportunity to develop your skills. In whatever 
branch of engineering you serve: mechanical, 
electrical, aeronautical, electronics or 
communications. And you can do it all without 
having to worry about the financial traumas of 
the commercial world. You can devote your 
entire effort to becoming a better engineer. 
Which is just another advantage service life has 
over civilian life. Also you can become eligible 
to apply for a low interest Defence Force home 
loan. 

QUALIFICATIONS Graduates who hold a 

University Degree or a Technical College 
Diploma in Mechanical, Electrical, Electronics, 
Communications or Aeronautical Engineering. 


:::.n 


RAAF 


&L . 

I 

The Air Force Careers Officer, 

G.P.O. Box XY2, 

1 Your nearest State capital city. 

I Please send me further details of appointment as 
an Engineering Officer In the Air Force. 

Name_ 


Postcode 


b Adelai 

9 Hobar 

9 ■ 


□ Graduate Q Undergraduate □ Diploma Student 
Adelaide 223 2891. Brisbane 311031. Canberra 65 2225 
Hobart 34 4116. Melbourne 61 3731. Perth 22 
Sydney 212 1011. 


2225. _ 

4355 n 


Undergraduates are eligible after one year of a 
three or four-year, or two years of a five-year 
Tertiary course or upon commencement of 
final year Technical College Diploma Course. 


WE GIVE OUR 
ELECTRONICS ENGINEERS 
THE TIME AND 
OPPORTUNITY TO GO 
AS HIGH AS THEY LIKE. 


Authorised by the Director-General of Recruiting, Department of Defence. 


AF0E6.224.15 
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New Products 



Conductive plastic, paints, adhesives 

Ralmar Agencies Pty Ltd advise that they hold the Australian distribu¬ 
tion rights for the "Dotite" range of electrically conductive pro¬ 
ducts—molding plastics, conductive paints, and conductive adhesives. 
Unusual products and too expensive, at this stage, for casual use, 
they may nevertheless provide a welcome solution to equally unusual 
problems. 



atCTBOCONOUCTIVES 

DOTITE 

**»*««» 



non-conductive in liquid form but become 
conductive when cured. 

Detailed tabulated data indicate the 
types of paint, viscosity, softness, elonga¬ 
tion, recommended methods of applica¬ 
tion, curing temperature and time, specific 
resistance, and recommended thinners for 
brushing or spraying. 


It suggests that, in general, the paints 
can be applied by any of the usual 
methods, depending on the nature of the 
work: brush, spray, dipping, dropping, 
flow coating, stencil, silk screen, etc. 

One apparent possibility is the use of 
paints to create prototypes for PC boards. 
Components are mounted on mock-up 
boards and the connections established by 
painted lines. 

The product illustrated is Dotite “S-l” 
conductive paint, which looks and smells 
like clear acetone. As supplied for our 
inspection, it came with a detailed set of 
instructions with just one drawback: they 
were entirely in Japanese! 

While this has not inhibited use of the 
product in some local research centres, 
Ralmar are currently trying to obtain 
equivalent literature in English. 

Like the paints, Dotite adhesives be¬ 
come conductive only after curing. With 
appropriate use of reagents and curing 
procedure, the adhesives can be used with 
a variety of materials including Dotite 
sheet and metals. The adhesive is recom¬ 
mended in situations where it is necessary 
to establish a conductive junction, but 
where soldering is not practical. 

For further information on Dotite 
products: Ralmar Agencies Pty Ltd, 71-73 
Chandos St, St Leonards, NSW 2065. 


From Thomas & Betts: "Tyger Tail" cable ties 


Some of the so-called “conductive” 
materials which were introduced on to the 
market about 25 years ago, were relatively 
normal materials which had to be ren¬ 
dered conductive by the subsequent addi¬ 
tion of particle fillers. They were variously 
successful, depending on the choice of 
filler and the thoroughness of its distribu¬ 
tion during preparation. 

Dotite products have known and pre¬ 
dictable conductivity characteristics be¬ 
cause in the form supplied, they already 
include very finely divided silver or car¬ 
bon particles, evenly dispersed. They are 
the result of co-operation between the 
Electrical Communication Laboratory of 
the Nippon Telegraph and Telephone 
Corporation and the Fujikura Kasei 
Company. 

Typifying the molded form, Dotite 
conductive sheet plastic is available having 
physical properties broadly similar to 
ordinary non-conductive sheets. Dotite 
literature refers to it as “SV-1” type plastic 
sheet, typically 150mm square and in 
thicknesses of 0.5, 1, 2 and 3mm. It lists 
the main physical properties, resistance 
and current carrying capacity, the rela¬ 
tionship between resistance and tempera¬ 
ture and stress, typical applications, &c. 

About ten different paints are listed in 
the literature, most of them containing 
distributed silver particles. The paints are 


Thomas & Betts claim they have the 
largest range of cable tying, clamping, 
identification and harness aids in the 
world and back it with an extensive 48- 
page catalog. Sold throughout the world 
under the registered brand name of TY- 
RAP, they are available through all T&B 
authorized distributors in Australia. 

Most types of cable ties require hand 
tools to install, especially where controlled 
tension is necessary. Many types of tools 
are available from the simple plier type 
to air operated, fully automatic placement 
tools. Ty-raps come in all shapes and sizes 
for bundles as small as 1/16" to 9" diam¬ 
eter and greater by series connection. Ty- 
rap ties are not just used for lacing bundles 
of wire, they are commonly used for se¬ 
curing components such as capacitors and 
modules, thus eliminating metal clamps. 

Ty-rap cable ties are all made from 
Zytel, a high quality nylon, and where 
outdoor use is necessary, a special carbon 
impregnated Ty-rap is available that will 
withstand the rigors of most environments. 
For identification, coloured Ty-raps are 
available as well as those with built-in 
identification plates. 

The latest introduction to Australia is 
the TYGER TAIL Ty-rap that has a uni¬ 
que design that features small, virtually 
invisible slits on the sides of the tie that 
permits the tail to be twisted off easily 
and quickly with a twist of the wrist. No 
installing or trimming tool is necessary. 



A stainless steel locking head secures the 
strap at any desired diameter from 2mm 
to 44mm. The head has no sharp edges 
to scratch or otherwise damage the wire 
installation or installer. 

This new tie substantially reduces the 
wire tying time for installation and repair 
problems in control equipment as well as 
wiring repairs in plant maintenance. It is 
ideal for tying temporary cable runs where 
quick installation and quick removal is 
necessary. 

The TYGER-TAIL Ty-rap is available 
from all authorized T&B Distributors. For 
additional information and samples for 
evaluation write to THE TY-RAP 
TYGER at Thomas & Betts Pty. Ltd., P.O. 
Box 91, Brookvale NSW 2100. 
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Telex Cassette Copiers 

Any organisation or person with the need to make multiple copies 
of cassette tapes will be interested in the Telex Cassette Copier I and 
II. It has a claimed frequency response of 40Hz to 10kHz at a copy 
speed of 76cm/second. 


Many organisations such as libraries, 
technical colleges and clubs, sales depart¬ 
ment of companies and organisers sem¬ 
inars often require a rapid cassette copier 
to make multiple duplicates. The Telex 
Cassette Copier is just such a machine, 
for making duplicates of mono cassettes. 

Since it is intended for a strictly utili¬ 
tarian purpose, the Telex Cassette Copier 
has a very spartan appearance with a blue 
crinkle finish on the case and an off-white 
moulded top deck. No lid is supplied for 
the machine, but a dust cover made of 
blue-tinted heavy plastic sheeting keeps 
the machine clean when not in use. 

Dimensions of the Copier are 400 x 455 
x 190mm (W x H x D) and weight is 
14.5kg. 


All the heads, replay only on the orig¬ 
inal deck and erase and record on the 
duplicate deck, are two channel half-track 
units instead of the quarter-track heads 
used on stereo cassette recorders. Either 
or both tracks of the heads is selected by 
the Track Selector switch to duplicate 
either or both sides of the master cassette. 

This latter feature means that material 
from more than one master cassette could 
be copied onto the two sides of the dupli¬ 
cate cassettes. 

When both sides of the master cassette 
are being copied simultaneously, the “B” 
side (lowermost on the deck) is actually 
traversed in the reverse direction, as far 
as the head is concerned. However, this 
has no effect on the final result. 



Telex Cassette 
Copier 1 and the 
slave Copier 2 are 
almost identical in 
appearance apart 
from the controls. 


Two versions of the Cassette Copier are 
available, a master and a slave unit, desig¬ 
nated Copier I and Copier II. Our photo¬ 
graph shows the Copier I. Both master 
and slave units are the same in ap¬ 
pearance, apart from the controls. 
Whereas the slave unit merely has a Stop 
button, the master has two buttons for 
Rewind and Copy and a track selector. 

Two transport mechanisms, powered by 
a large common motor and referred to 
as decks in the Telex manual, are pro¬ 
vided. On the left is the deck for the 
master cassette, while the right deck is for 
the duplicate cassette. The slave Copier 
II also has two decks, but both of these 
are for duplicate cassettes. 

Master Copier I has output sockets on 
the underside of the chassis to which two 
slave copiers may be connected. With two 
slave units in use, five duplicate cassettes 
can be made simultaneously. 


Solenoids are used to control all func¬ 
tions of the transport mechanisms. At the 
end of a cassette, the drive to the particu¬ 
lar mechanism stops while the other cas¬ 
sette keeps on winding. This is necessary 
because of the slight differences in tape 
length, between C60 cassettes, for exam¬ 
ple. When both cassettes have come to 
the end of their tape, both drive mechan¬ 
isms are disengaged and the machine 
pauses for a moment. 

Then both cassettes are rewound at a 
rapid rate. Rewind speed is quoted at 
178cm/sec (70 inches per second) and is 
such that it takes about 45 seconds to 
rewind a C60 cassette. That is almost twice 
as fast as the rewind facility on domestic 
cassette players. 

Copy speed is 76cm/sec (30 inches per 
second). The time taken to copy a C60 
cassette is just under two minutes, while 
taking the automatic rewind into account 

* 

f 


brings the total time to 2 minutes 45 
seconds. 

Frequency response is rated rather 
vaguely at 40Hz to 10kHz, while signal- 
to-noise ratio is quoted at 45dB and har¬ 
monic distortion at less than one percent 
at —7dB. Wow and flutter is 0.25% or less. 
Bias oscillator frequency is 600kHz. We 
had no calibration cassettes available at 
the time of writing this review, so we 
cannot comment on the specifications. 
However, we can state that copies made 
of good quality cassettes showed no ap¬ 
preciable degradation. 

Heads, capstans, tape guides and pinch 
rollers are all easily accessible for cleaning 
without removing the top cover. The 
manual recommends that cleaning of the 
above be performed every day when the 
machine is in more or less constant use. 

All circuitry is solid state and is 
mounted on well shielded printed boards 
with plug-in connections throughout. 
Accessibility to the interior of the machine 
is good and there is an overall impression 
that the Telex Copier is a machine built 
for work rather than just to look impres¬ 
sive. 

In short, for organisations that need the 
facility for making rapid, good quality 
cassette copies, the Telex Copier I and II 
appear ideal. Price of the Copier I is $960 
plus sales tax where applicable. 

Further information can be obtained 
from the Australian distributors for Telex, 
Philips Vision and Sound, 200 Goulburn 
Street, Sydney, 2000 or interstate offices. 
(L.D.S.) 


=3 FERGUSON £ 

Manufacturers of: 
Electrical / electronic 
equipment, wound 
components and 
lighting control 
equipment. 

BRANCHES 

IN 

ALL STATES 


Ferguson Transformers 
Pty Ltd. 

Head Office 

331 High Street, Chatswocd 
NSW 2067 

PO Box 301 Chatswood, 

NSW, Australia 2067 

Phone: 02-407-0261 
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THE QUICK WAY TO 
BREADBOARDS 
HARNESSBOARDS 
PRETEST BOARDS 
BURN-IN BOARDS 



THE FINGER-TIP 
TEST TERMINALS 


Finger operated clips drive into wood like a 
nail using the T-20 tool, or press into pert 
board with the PE-93 Perf-eze insert. Metal 
hook holds firmly against body. Won’t dam¬ 
age lead wires. Solderable below board for 
connection of check out systems. 

AVAILABLE IN FOUR STYLES 

(hook illustrated actual size) 

NO. 81-1 
Standard Model 

NO. 84-1 All Metal for 
High Temp. use. Same size 
hook as No. 81-1 



NEW PRODUCTS 


Emergency beacon 

Ace Radio, of Marrickville NSW, are 
offering an emergency warning lamp that 
could be a life-saving boon in a dangerous 
situation on the road or a waterway. Mea¬ 
suring 11cm high and 9cm across, the 
warning lamp has a transparent red top 
and rests on a large suction cup base. On 
a suitable surface, the suction cup will 
hold the unit firmly in place, as well as 
cushioning it against shock and vibration. 

The lamp is equipped with a generous 
length of twin flex terminated in a plug 
which fits the usual dashboard cigarette 
lighter socket. When connected to the 12V 
source, the automotive bulb and reflector 
rotates on an internal platform, producing 



a flashing red light, visible from all direc¬ 
tions. A robust and well made unit, it 
would be a valuable addition to the 
equipment of any road vehicle of boat. 
Normal price of the emergency flasher is 
$7.75 plus 80c for packing and postage. 
(ACE Radio, 136 Victoria Rd, Marrick¬ 
ville, NSW 2204). 


Hybrid thermal switch 

Hybrid Electronics Australia recently 
announced the development of a thermal 
switch which undergoes an extremely 
dramatic change of resistance with tem¬ 
perature at 70°C. This unique property 
gives the thermal switch applications in 
areas such as electronic circuit protection, 
motor protection, air conditioning, fire 
protection, and high stability thermal 
ovens—in short any application having a 


need for a defined thermal point at 60°C 
to 80°C. 

The hybrid film technique involves the 
printing, trimming, and assembly of many 
components onto a substrate—rather like 
a miniature printed circuit board. This 
technique enables the equipment manu¬ 
facturer to effect considerable savings in 
time and labour, reliability is improved, 
and space requirements are dramatically 
cut. (Hybrid Electronics Australia Pty Ltd, 
Corner Jersey Road and Malvern Street, 
Bayswater, Victoria 3153.) 


DIGEEC 


ALARM AND DATE 



NO. 81-4 

For up to No. 14 Wire 

NO. 83-8 
For multiple wires 

NYLON BODY MODELS 
IN 10 RETMA COLORS 

Red, Black, Blue, Green, Orange, 

Yellow, White, Violet, Brown or Gray. 

PE-93 PERF-EZE TM 
PERF BOARD INSERT 

Natural colored nylon 
insert snaps into .093 
perf board holes. Any 
model nail clip can be 
pressed into slot in in¬ 
sert. Can be removed 
separately and reused. 


GENERAL ELECTRONIC SERVICES 
PTY LTD 

Alexander St, Crows Nest 
N.S.W. 2065 Australia 
Phone 439 2488 






ELECTRONIC 
DIGITAL CLOCK 


‘ Now available with 
if Locked to mains frequency. 

if 10 minute "snooze" facility. 
if 24 hour alarm with on/off indicator. 
if Fully solid state with LSI MOS logic. 
if Date display with four year automatic calendar, with am/pm indication. 
if Display hours, minutes and seconds 

if Bright seven segment planar neon display gives easy viewing from 10 metres even 
under fluorescent lights. 

Price $68 plus 15% sales tax where applicable. 

BUY DIRECT FROM 


AUSTRALIAN TIME 
EQUIPMENT PTY LTD 

192 PRINCES HIGHWAY, 

ARNCLIFFE 2205 PHONE 59 0291 

ALSO AVAILABLE FROM AGENTS IN OTHER STATES 


ARTHUR H. HALL PTY LTD 

1-3 THE PARADE WEST, KENT TOWN, 
S.A. 5067. PHONE: 42 4506 
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DYNAMIC CII T _„ — 

COMPRESSOR KIT — and 

Gives excellent noise iLuction^°,?° Stereo $30. 
from records, (see E A Sent ' 70 ?'^) tapes and e, »minates most surface n • 

s&r. wjSAJ r 2 '!'»•*«ls-wMS 


GIANT , 

BB-H-YlURSElfCR S 

MARCH . 


(ONLY) 


T 




Specials 
available at all stores 

ONCE-A-YEAR SALE TO CL EAR __ 
OLD STOCKS!__ 

■sgSSs? 
as~V 


^STanSSSJ* 

~~~ ‘ $,3 i 5 ave’$“-00 

wa l V ^ oostructlon 5 a er \ a l^ 

l$55|ggyBSiP—- 

m ™ Hl- F l T 
Now $29.50 D (Kt o T 
Choose an w ? ost $1, Save $3 
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control/ON-OFF r s^' t ^ ) ne ' mour >t9dvolu^ 

stereo an,p|j fier a " ">°n° or 


CROSSOVER NETWORKS 

All professional 
inductive/capacitive networks. 

DELTEK 3 WAV $6.90 

Crossover freq. 750, 3,500 Hz, 
impedance 8 Ohms, handles 
up to 50W. Post 75c. 

DE-LUXE 3 WAY $15.50. 
Features mid-range and 

tweeter level controls, 

mounted on attractive panel 
for fitting to front or rear of 
cabinet. Crossover 2 kHz, 7 
kHz Impedance 8 ohms, 
handles up to 50 Watts. Post 
$ 1 . 00 . 

2 WAY CROSSOVER KIT 

Model CN-1. $5.90., Post 70c. 
Crossover frequency 4 kHz, 8 
ohms, handles 30W R.M.S. 

3 WAY CROSSOVER KIT 

Model CN-3. $8.90., Post 

§l*p0- Crossover frequencies 
*00 Hz. 4 kHz, 8 ohms, 
handles 30W R.M.S. / 


H'»gb 


output 


freeze 


even 


fast 


'-«r 

—“ino obiecgi 


to 


CONVERT 2 CHANNEL to 4 CHANNEL with 

4 CHANNEL QUAD SYNTHESIZER. 

$19.50. Post 50c 

The kit includes individual L and R volume controls 
and phasing switches for the rear channels. 

anopru* y_specifications: No.se leve! ~ 9 2 dB 

below IV. Dist - 0.05% or lessat IV 
rms out. Gain of + 6 dB on the two 
front channels, controllable from 7 
to +6 dB on the two new channels, 
and freq. resp. of + 0.5 dB from 20 
Hz to 20 kHz. 


wc 2 H/VNDY power supplies discounted 

VERSATILE POWER SUPPLY KIT 

• Regulated. 

• Protected 

• 25-40V DC output 

• 2A max. current 

$20.50 Post $ 1.50 

Variable current sensing (0.5-2A) with 
crowbar overload protection, low ripple 
output. Ideal for stereo amplifiers etc 
Transformer included. Save $2 


POPULAR ETI-111 KIT 
$17.00 Save $2.50. 
Regulated and protected — 
output 1.5 to 15 V D.C., 1 
Amp maximum - ideal for 
servicemen, hobbyists, 
experimenters. Features 
fold-back current limiting 
protection. 


*.*> 

CVAt ^30 6BQ5 ••"$A.35 

,gJi'V.'.*VS 

6 SJ !fit .1,30 

60K8 --- $ a.A5 f” n ..-T-VoO 

6 gv| • • • • $A.26 eejn .. 

6BK6 • • $1.36 ^ $1.40 

6^3 •• •;.$1.90 

Po* l0c ^- 




New STORE 

OPENS IN SYDNEY 

4th.APRW- 

PPE4»AK ELECTRONIOS ■Jfe ^ _ 

432 Kent St. 

_ _., rT „ nfUUTV STS,/#&• e 0 v _ . 


6CIN® 


_ , __ /*0* 


$8 ' 95 : Dm 

* POff 




**«T e * 

*4°* as*. " *« ss 

“ <oo& 

^2*S^* 0 *. 
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cl D ^ ^ CAR RADIO KIT 

Sale Price $29.50 post $1.50 Save $4 

Features:— 

• 9 Transistors 

• 2 watt output 

• R.F. Amplifier 

• Tone Control 

• 12 Volt - Ve ground 

• Pushbutton or 
Manual Tuning. 

Exclusive to PRE-PAK ELECTRONICS 
Incorporates the Philips UF 415 hiah 
mnrfiVu » y P r ®' a,i 9 ned and assembled RF-?F 

eit?emJw r eas X constru ction. Reception is 
extremely good even in country district*- 
tonal quality is superb with 2W audio. 


"latest 

Stereo Control Unit SP» mrwHi. T.H.D. 0. — total 


$18.95 post 60c 
This month only 
you save $3. 

Ultra low noise. 

UM381 I.C. 

32V 10 mA 
supply lvj y. 9" 

Size only 3 
Round of slider 
pots Incl 


100kHz, « 7 -‘than W 

A ,0 Amo 0,5 *4uS" * » n<l now $6.60 

p, Tk </ operation. ,*,.$1. 

3A dB. 


PRE-PAK MARCH SALE 


ENDS 
31st MAR. 
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The best time to buy 
is.. .RIGHTNOW! 

EXPO MODEL 
DX-1212 

We call it the Hi-Lo 

Stocks**""'^ iML HI performance. LO price. 

are very • 12W per channel (8 ohms) 

, V™ t ® d , BtjljX • Latest Model available 
® a y • Modern Attractive Style 

EXPO — • Loudness/scratch filter, 

the sound of 
excitement! 

Highly recommended by ; 
mt/s/c lovers. 

EXPO MODEL 
DX-2020 

Your sound control centre 

• 20W per channel (8 ohms) 

• 2 tape monitor sockets 

• Loudness/scratch filter 

• Speakers A-B switch 

• Fully guaranteed 

A New Era of Sound Performance — 

EXPO MODEL DX-3030 

30W per channel 
(8 ohms) 

2 tape monitor sockets 
Loudness/Scratch filter 
A-B Speaker switching 
Fully guaranteed 

AVAILABLE AT THESE 
PRICES ONLY UNTIL 
END OF MARCH 




You can 
reserve yours 
now on just 
$5 deposit 
supplies are 
very limited! 



EXPO- 
the sound of 
excitement! 


EXPO MODEL 
CR-7070 
AM-FM STEREO 
TUNER - AMPLIFIER 

• 20W per channel 
(8 ohms) 

• AM-FM — FM stereo 

• Loudness/Noise filter * 

• Tape monitor 




You can 
reserve yours 
now on just 
$5 deposit 
supplies are 
very limited! 


my ime expo 

imrns Made to perfection 

Choose from 4 different 8 ohm — 
European-styled speaker systems — 

NS220 - 8" 

3 WAY SPEAKER 
SYSTEM 40 WATT 


* 59.50 

EA Pack/Post $2 


Frequency response 30 Hz — 20 kHz. Amazing 
sound quality from a box only 49 x 30 x 20 cms. 
Walnut styled cabinet would enhance the decor 
of any lounge-room. Speaker complement, 8 " 


woofer, 5" mid-range, 
crossover network. 


tweeter with 3 way 


*84.90 

EA Pack/Post $3 


NS250 -10" 

3 WAY SPEAKER 
SYSTEM 50 WATT 

This 4 speaker system uses a 10” woofer for 
smooth bass sound, a 5” mid-range for clarity 
and two 3” tweeters for crystal-clear “highs.” 
Walnut styled cabinet is 56 x 33 x 27 cms. Uses 3 
way L-C Crossover network to achieve minimal 
distortion, frequency response is in the range 20 
Hz — 25 kHz. 



NS300 - 12" 

4 WAY SPEAKER 
SYSTEM 60 WATT 


*115 

EA Pack/Post $4 


A very compact 12” speaker system able to 
handle 60 watts music power. This system 
features a “super-tweeter” (horn), a 3 V 2 ” tweeter, 
a 6 V 2 ” mid-range and the 12” bass driver, a total 
of 4 speakers with a 4 way L-C Crossover 
network. The sound result is almost as realistic as 
a “live” performance, as tests have shown a 
frequency response of 15 Hz to 30 kHz. The 
cabinet, of walnut colour, measures 64 x 38 x 29 
cms. 




*149 

EA Pack/Post $4 


NS800 - 12" 

4 WAY SPEAKER 
SYSTEM 80 WATT 

The first speaker in the range of continental 
styled speaker systems is this 12” 5 speaker 
system, including a 2 ” horn “super-tweeter”, 
two 3” tweeters, a 6 V 2 ” mid-range and a 12’* 
bass driver. A 4 way crossover network 
complements these speakers, and the overall 
performance covers 15 Hz to 30 kHz at up to 
80 watts rating. Like the smaller systems, the 
walnut colour and the styling is both modern 
and decorative and this quality of looks and 
performance could never come cheaply. 


mm 

ml 

MM 



GARRARD 6 lOO 



Complete 

STEREO 

CHANGER 


Pack/Post $3 


A How-priced turntable which includes base 
and cover, mains lead, output leads and 
ceramic cartridge in one, neat package. 
Recommended price is $71.95., you save 
$6.95. 


GARRARD 6 200 


Ready to play 
STEREO 
CHANGER 

*69 

Pack/Post $3 

This popular model has most of the features 
of much dearer turntables at a very 
affordable price —you will save $10.95., on 
the recommended price of $79.95. 



GARRARD 6 300 


De-Luxe 
STEREO 
CHANGER 

*77 

Pack/Post $3 

If you're looking for real value, high 
performance and years of trouble-free 
operation, then the Model 6-300 will 
probably be your ultimate choice. 
Recommended price $89.95. Save $10.95. 



PRE-PACK (SYDNEY) 

Head Office: 

718 Parramatta Road., 
Croydon, NSW 2132 

PH: 797-6144 
OPEN 7 DAYS 


PRE-PAK (N'CASTLE) 

Shops 3-6, 

West End Arcade, 

810 Hunter St. West., 
Newcastle, 2300. 

Ph: 69-2103. 


WOLLONGONG, N.S.W. Ph: 84-9034. 

Hi-Tec Electronics, 265 Princes Highway, CORRIMA'L. 2518. 

HUNTER VALLEY, N.S.W. Ph: 33-6664 

Hunter Valley Electronics, 478 High St., Maitland. 2320 

ADELAIDE. Ph: 255-2249 

A.E. Cooling, 6 Trimmer Road, Elizabeth South, 5112. 

MELBOURNE. Ph: 21 1-4788 

Flight Electronics, 1 Derby Road, Caulfield East. 3145. 
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EXPO — sound of excitement 

STEREO HEADPHONES 


Latest mod styling In Model 
colored transparent plastic CIS-50 
with lightweight headband a** oc 
and comfortable 
ear-cushions. P & P $1 

Padded head-band for Model 
EXTRA comfort plus CIS-160 
slider volume controls and (*n 
stereo-mono switch. Best 010.0U 
value around town. P & P $1 

For smooth, almost 
distortion-free stereo, try 
these very affordable hi-fi 
quality headphones with oc 
independent volume 
controls, stereo-mono P & P $1 
switch and curly cord. 

Among the best money can 
buy — real professional u ... 
type headphones with r ,e,vL 
super padded headband, C|5 * Z50V 
independentally adjustable <J17 OR 
volume controls and curly „ m ' V; 
cord plus specially shaped p * p ** 
earcups to seal out ambient 
room noise. 


Model 

CIS-460 


Wk 


2 GREAT CASSETTE DECKS 

at lower than normal prices — UNTIL APRIL 30th 



EXPO 
SCD77X 

Compact 
Stereo Deck 

$109 

This stereo cassette tape deck has all the 
features you would need for home 
entertainment purposes, e.g. counter, twin 
VU meters, aux. inputs, slider-type level 
controls, attractively styled walnut coloured 
cabinet etc. Using high quality extra 
dynamic tapes, you will achieve excellent 
sound recordings with wide frequency 
response. Recommended retail price is listed 
at $119.00 save $10.00; offer ends 30th 
April. 


EXPO 

CSD-1000 

DELUXE 

$124 

P&P $4 



Packed with extra features is this Expo 
Model CSD-1000. The Dynamic Noise 
Limiter reduces background hiss 
substantially; the auto-stop facility is really 
great, and you can use high quality 
chromium dioxide tapes for the finest sound 
recordings of your favourite music. With so 
many sound sources available today, you 
can build an endless collection of music to 
suit your individual tastes. As with all Expo 
products, this fine deck is fully guaranteed. 



8 WATT STEREO 
AMPLIFIER 

• Hand-rubbed walnut cabinet 


Sale 0CQ 
Price VilV 
Pack/Post $2 SAVE $10.00 

SOUND VALUE | 

8 INCH TWIN-CONE 
10 WATT SPEAKER 

Ideal for compact stereo systems, rear 
channel or extension speakers. 
Attractively finished in walnut with 
colourful grille cloth. Houses full-range 
8" speaker with "whizzer" cone for 
extended high frequency response. 60 
Hi — 12 kHz, 8 ohms impedance. Size 
30 x 30 x 24 cms. 


• All silicon transistor 

• Balance, Vol, Treble, Bass 

• Mag, Xtal, Radio, Tape inputs 

• Tape output, AC mains socket 



Post/Packing $2.00 each 


rii 

F\ BELT-DRIVE 

TURNTABLES 

2 beaut models to choose frc>m ... 

Quality at 
low prices. 

Order now 
while stocks 
last! 

Both models come complete with base, cover and 
magnetic cartridge AT NO EXTRA COST. 

Apan turntables have been voted by Hi-Fi Sound Buffs “the t»est 
value-for-money around”, so, if you want to up-date or even star t a 
new system, get in on the act now. We will be forced to increase 
prices in April —a deposit of only $5.00., will secure yours now 
before prices rise again. 


MANUAL 

FULLY AUTO 

BMU 121 

$199 

BM 121 

$139 


Post/Packing $4.00 each. 


DIGITAL CLOCK 

RADIO — auto alarm 



$58-95 

Pack and Post $2 
Latest AM/FM 


The attractive 
walnut cabinet 
complements the finest home 
surroundings. The AM/FM Radio will 
wake you at just the right time. The low 
price won’t upset your piggy-bank. What 
more good reasons do you need to buy 
one now? 


OUR SPECIAL OFFER FOR MARCH ONLY .. 


Expo 4 Piece Modular 



for cassette & records 

The basis of this home entertainment 
centre is the stereo cassette tape 
recorder CST-105. Main specs., are 
freq. response 50 Hz — 10 kHz. wow 
and flutter 0.25% slg to noise 40 dB, 
distortion 2%. A Garrard 6-100 stereo 
record changer is included — all prices 
are perfectly matched in walnut colour 
and mics and leads are included. 



BRISBANE. Ph: 97-2509. 

Delsound, 103 Cavendish Road, Coorparoo. 4151. 

NORTH QUEENSLAND. Ph: 78-855. 

Phittronics. Cnr. Grendon & Palmer Sts., North Mackay. 4740. 

WEST AUSTRALIA. Ph: 41-3427. 

B.P. Electronics, 192 Stirling Terrace, Albany. 6330. 

CANBERRA. Ph: 47-6179. 

Electronics Shop, 2 Hackett Place, HacketL 2602. 



Interstate customers, please order from your 
nearest store by mail or phone, or call 
personally. We are always AT YOUR 
SERVICE. 
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SYSTEM 


»«*«• M 

packing J>4 


SUly $39-95 

ETI-312 

• Regulated Invertor 

• Auto rev limiter 

• Points bounce suppression 

• Inbuilt tacho circuit 

• Changeover to standard 
ignition * 

CDI ignition will save you money and improve the 
performance of your vehicle. THIS CDI will also provide a 
rev. limiting facility and optional tacho circuit; all at 
moderate cost. This promises to be the best and most 
reliable CDI ever presented — try one for yourself and gain 
valuable experience in electronics. 






INTERNATIONAL RECTIFIER 

tamp Kit/ 


INTEGRATED CIRCUIT 

mini-amp 

with TBA-810 

As featured in the 
January edition of 
"EA", this latest solid 
state 1C amplifier is 
available ex stock at special 
introductory prices. 



6.5W in 412 at 16V 
5.5W in 412at 14.4V 
2.3W in 412 at 9V 
1Win4ftat6V 

MONO KIT $6.20 
1C only $5.50 
pack/post. 50c 
Stereo kit complete 
with mag Input and 
bass/treble, Incl. 
chassis, transformer, 
slider controls etc. 
$29.00 P/P $2 


Starter Kit - OP8070 $18.06 

Complete easy-to-follow details on fibre optic handling, 
bundling, cutting and terminations as well as project 
suggestions and applications included in "why-how-where 
of fibre optics". 

"CAPRI" OR "TOWER" LAMP KIT — $1?.50 

Assemble either of these beautiful spray kits from OP2020 
kit; also includes base, lamp and lamp assembly, mains lead 
etc. 

"FAN" SPRAY LAMP KIT - $14.95 

With more free-flowing 20 mil fibres, this kit provides a 
"fan" of shimmering light from OP2050 kit and including 
base, lamp and lamp assembly, mains lead etc. 

"CAPRI" "TCHNER" "FAN" 




P ost & 
p acking 


$i $14*50 


Latest CMOS design — 

BURGLAR ALARM 

ETI project 528 

Ultra low battery drain (1mA) 
Entry, — exit time delay system 

This simple but highly effective alarm 
control module is suitable for home, 
office or factory and may also be used 
as a fire, smoke or gas alarm or other emergency system. A 30 second 
t ime delay is allowed for exit or re-entry after which the alarm is 
' ‘armed”. Operates from 12V, relay output to switch on bell etc. 

LA TEST CASSETTE and CA R T . 

CAR STEREO’S 

CASSETTE $45 $i 

Dual 4W output, fully gtd without speakers 

CASSETTE/RADIO $84 p 

As above, inbuilt AM radio without speakers 

8 TRACK CARTRIDGE $39 «,*■ P 

Dual 3.5W output without speakers 

SPEAKERS — <fca eh p & p 

suit above, PR for oy.OU $1 



SCOOP PURCHASE 

N 


Including: • Dual Trace Oscilloscopes • Pulse 
Generators • Distortion Analyser • Wide Range 
BmJL Oscillators • Digital Multimeters • High Voltage 

fllllL D.C. Supply • Voltage Standard • Time-Mark 

Generator • R.F. Milli-voltmeter • RMS 
TF*\T Differential Voltmeter • Digital Counter Timer 

' 4-0 ' • Function Generators • RF Signal Generators 

FQU IPM FNT • Impedance (RCL) Bridge • Transistor Analyser 
K 4 ”' v# • Nanovolt Source • Microvolt Meter • XY 
Plotter • Programmable Power Supply • UHF 
Milli-voltmeter • Closed Circuit T.V. • Video 
k Tape Recorder • Decade Resistance Boxes. 


OUR BEST 
IN BARG A 
PAK 1 

100 Asst. 

Short Lead 
Resistors 

$1.00 

VALUE E 
IN -PRIC 

PAK 51 

50 Hi-Stab 
resistors 

0.5% tolerance 
’/jwatt all 
different values 

$3.50 

VER 

ED PARTS 
PAK 28 

25 Asst. 
luF to 500uF, 
3VW to 12 VW 
Electros 

$2.00 

SUPEF 

PAK 8 

10 NPN 
unmarked, 
tested TG5 
Transistors 

$1.50 

5-RAKS 

PAK 14 

30 Asst. 

Standard Size 
Tagstrips 

$1.00 

PAK 3 

100 Asst. 

Popular %W 
Resistors 

$1.75 

PAK 46 

50 Asst. 

Mini 50VW 

Polyester 

Capacitors 

$3.50 

PAK 30 

25 Asst. IOuF 
- 500uF, 

12VW - 80VW 
Electros 

$3.50 

PAK 45 

10 NPN 
BC107-8-9 
Unmarked 
Transistors 

$1.75 

PAK 43 

3W Amp, 5 
Transistors plus 
circuit, incl. 

A Y6108-6109 

$2.25 

PAK 24 

100 Asst. 

1W and 2W 
Resistors 

$2.00 

PAK 39 

100 Asst. 

400V 

Polyester 

Capacitors 

$3.50 

PAK 31 

15 Asst. 

500 - 3000uF, 
12VW 

E lectros 

$3.50 

PAK 52 

15 Assorted 
Valve Sockets 
handy for 
repairs 

$1.75 

PAK 47 

1 P.C.B. 

Etching Kit 
incl. P.C. 

$2.50 

PAK 49 

20 Asst. 

Useful Pots 

$2.50 

PAK 40 

100 Asst. 

6XV Poly 
Capacitors 

$4.25 

PAK 26 

100 Asst. 

Low Voltage 
Ceramics 

$2.00 

PAK 44 

6 Zener + 6 
Silicon Diodes 
to 10W Rating 
$2.00 

PAK 48 

Transistor Radio 
Repair Kit — 

IF, Caps, 

Gang, V.C. etc. 

$4.89 

PAK 32 

25 Asst. 

Radio and Inst. 
Knobs 

$2.00 

PAK 42 

10 Asst. 
Modern pf 
Trimmers 

$1.75 

PAK 41 

100 Asst. 

500V -5KV 
Ceramics 

$2.50 

POST & PACKING 

Send 30c per PAK. We 
will ship to any part of 
Australia by best method. 


TEST EQUIPMENT SERVICES 

a division of Pre-Pak Electronics 
688 PARRAMATTA RD, CROYDON 2132 


l To: 



WE WANT TO BUY 

. . . your used (but not 
abused) test equipment for 
resale. Antiques not required 
—please send full details. 

TELEPHONE 797-6144 



TEST EQUIPMENT SERVICES 
P.0. BOX 43, CROYDON, NSW. 2132. 

Please send further information (SAE enclosed) 

Name: . . . 

Address: .... 

.Postcode: 

Company.Position 


\ 
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The Amateur 

S by VK2APQ 

-- J 



The Darwin disaster 

Amateur radio provided a very valuable service when radio, telephone 
and telegraph systems between Darwin and other capital cities were 
given the severest possible test following the effects of the cyclone 
which struck during the early hours of Christmas morning, 1974. 


Except for those who were directly affected 
by the cyclone, the tragic event is fading in the 
memory of most people. Yet, one aspect of the 
disaster which touched everybody in Australia 
was the impact that radio and television made 
throughout the nation in sponsoring large fund 
raising appeals to assist those who lost homes 
and personal possessions. 

Radio also played a major role in providing 
communication during relief operations. In ad¬ 
dition to the normal channels provided by the 
OTC, amateur radio through the Wireless Insti¬ 
tute Civil Emergency Network (WICEN) gave 
valuable service. Contrary to reports which 
appeared in some of the major daily news¬ 
papers, Darwin was not at any time completely 
devoid of official communication channels with 
other parts of the continent, in particular, Syd¬ 
ney and Canberra. 

The value of amateur radio, as a service 
available to the community in times of emer¬ 
gency, was shown beyond doubt and on a scale 
never before called upon. 

However, it is unfortunate that many daily 
press reports referred to the work by amateur 
radio, not out of regard for it as a service, but 
to boost veiled criticism of the PMG, OTC and 
military communication services. 

Much harm can be done to amateur radio 
status in government administrative circles if 
exaggerated claims—such as being the only 
means of communication out of Darwin 
immediately following the cyclone—are per¬ 
petuated by amateurs themselves. 

What is true is that the amateur network 
linked all areas of the continent. In addition 
to Darwin, the network contained stations in 
Gove, Mount Isa, Cairns, Townsville, Mackay, 
Rockhampton, Brisbane, Lismore, Sydney, 
Canberra, Cooma, Melbourne, Birchip, Ade¬ 
laide, Alice Springs and Perth. There were many 
more stations maintaining a listening watch on 
the channel, participating only if required to 
assist as a fill-in relay point. Many stations were 
on standby around the twenty-four hours of 
each day and the total number of operators 
probably runs into several hundred. The total 
number of messages handled was no doubt ,very 
large. 

Details of all amateur participation probably 
never will be fully recorded. However, one 
authentic report on the initial action and activi¬ 
ties, during the three days following the cyclone. 


has been provided by Garry Gibson, VK2BNN 
and his wife Wendy, VK2BYL, whom I had 
the pleasure to meet and hear first hand their 
experiences and impressions of what took place. 

Early in December, 1974, Garry, Wendy, and 
nine month old daughter Korin, moved from 
Sydney to Darwin, where Garry was to take 
a position as TV technician at the Darwin Com¬ 
munity College, Casuarina, about 14 kilometres 


and his family moved from their house to the 
very much less damaged college building. 
Thanks to his initiative, assisted by Wendy and 
members of the college staff, by about 10.00am 
his Hallicrafters SR 150 transceiver was on the 
air. This was the station which was to play a 
major role in handling emergency traffic out 
of Darwin. 

At this stage the transceiver was fed into a 
CODAN aerial coupling unit and a 10 metre 
length of wire tied at arms height to a pole near 
one of the college rooms. This room became 
the emergency communication centre for the 
Darwin amateur net. 

The initial call was made on approximately 
14.110MHz, under the call sign VK2BNN/P8, 
but no replies were received. While Garry and 
others were considering what could be done to 
improve performance, Trevor (Slim) Jones, who 
had come to lend a hand, gave a call on Garry’s 
equipment, using his own call sign, VK8JT, and 
was answered by Ken McLaughlin, VK3AH, 
in Melbourne. Several other contacts were made 
and when it became obvious that emergency 
traffic was to be handled, the call sign VK8JT 
was retained to avoid possible confusion. 

Shortly after a very large network formed on 
the frequency ready, if required, to handle 
emergency traffic to administrative authorities 
and other organisations assisting in relief and 
evacuation work. The net control station was 
in Melbourne. 


Attempts were made to set up a link between 
the college and Darwin Police Headquarters, 
but permission to do so was refused. All traffic 


The emergency radio 
station in the Darwin 
Community College. 
Garry Gibson, 

VK2BNN, is stand¬ 
ing and the relieving 
operator , "Slim" 
Jones, VK8JT, is 
seated in front of 
Garry 's equipment. 
(Photo by Mr G. 
Wah/quist, Darwin 
Community College.) 


from the city. Until three days before Christmas, 
when they moved into their own house, they 
had stayed at a motel. The cyclone flattened 
the motel, but only the roof was tom from the 
house. Sheltering for the night in a cupboard 
they escaped injury. The SSB transceiver which 
he had placed in the protection of the cupboard 
also escaped damage. But not so the power 
supply which had been overlooked and was 
saturated with water. 

The story as related by Garry and Wendy, 
tells of setting up a station, the equipment used, 
and the untiring assistance given by many who, 
like themselves, took shelter in the college 
buildings. 

However, to quote Garry, “The original in¬ 
tention of setting up the station was not to call 
for assistance, but to aquaint amateurs in the 
eastern states of the devastation caused by the 
cyclone and how we, and others, had fared”. 

About 7.00am on Christmas morning Garry 



Radio clubs and other organisations, as well as individual amateur operators, are cordially invited 
to submit news and notes of their activities for inclusion in these columns. Photographs will 
be published when of sufficient general interest, and where space permits. All material should 
be sent direct to Pierce Healy at 69 Taylor Street, Bankstown 2200. 


Two who played a major part in maintaining 
the Darwin station, and VHF links established 
later, were Nigel Muddle and Joe Maidens. 
Nigel was the electronics teacher at the college, 
had been a commercial operator, and was capa¬ 
ble of operating on CW should the necessity 
He assisted greatly in maintenance and 
traffic clearing. Joe was the maintenance me¬ 
chanic who brought the college 2.5kVA 
petrol-electric generator into operation. The 
small fuel tank required re-filling every 1.5 
hours and Joe did not have more than 90 min¬ 
utes’ rest at any one period for three days. 

In addition there were about 20 persons as¬ 
sisting by doing the foot-work around the sta¬ 
tion, particularly between the college and the 
Casuarina Police Station before a VHF link 
was established. This link originally consisted 
of a hand-held walkie-talkie operating on the 
police frequency, until the batteries ran down 
and the charger could not be located. 

The link was re-established several hours later 
with commercial 67MHz units, flown in from 
Mount Isa. 
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AMATEUR BANDS 


LAFAYETTE 27 mhz two-way radio 

FOR INDUSTRY, FARM, BOATS, SPORTS - LOW COST 



• 6 Push-Button Selected Channels. 

• "Ranae-Boost” Modulation Circuitry. 

• Built-in Public Address Facility may be used 
with External Speaker. 

• Built-in Speaker plus Push-Button Selected 
External Speaker-Microphone (Supplied). 


• Extra Sensitive Receiver, Better then 1 uV for 
lOdb S-to-N Ratio. 

e 455 KHz Mechanical Filter, 
e Slider Type Volume and Squelch Controls. 

• Operates on 12V DC Negative or Positive 
Ground. 


The latest in the famous LAFAYETTE Micro series, the MICRO 66 embodies the 
versatility, reliability and performance which have made LAFAYETTE world 
leaders in 27MHz communications equipment. Ideal for Boats or Base Station 
operation. Also available —240V AC Power Supply, MICRO 66-11 for 1-Watt 
operation, MICRO 66-15 for 5-Watts on Channel "A" and 1-Watt on all other 
channels with automatic power switching. 


5 WATTS 12 CHANNELS 


1 WATT 3 CHANNELS 



DYNA-COM 12A 

P.M.G. Type 
Approved 
(Licence Required) 

• External Antenna Socket. 


• Rechargeable Ni-cad 
Batteries Available. 


% Public Address External 
Speaker Socket. 



Model HA-310 

P.M.G. Type 
Approved 
(Licence Required) 

• External Antenna Socket. 


• External Power Socket. 


• Full Range of 27MHz 
Crystals Available. 


A veritable hand-held portable powerhouse. 5- 
Watts input power. Excellent sensitivity and 
selectivity. Ruggedly designed for extra reliable 
performance. This high-power walkie-talkie 
operates from internal batteries or an external 
12 volt power source. 


Probably the best 1-watt walkie-talkie ever 
built, 1,000's in use in Australia, 100,000's 
throughout the world. A professionally 
designed, sturdily constructed, commercial 
quality unit for top performance and long term 
reliability. 


Please enquire for details and prices of the above equipment and 
accessories — crystals, antennas, etc . 


LAFAYETTE 

I API I VPTTP 2 


ELECTRONICS 

LA FA YETTE 27MHz Transceivers are also 
available from — 


Division of Electron Tube Dis¬ 
tributors Pty. Ltd. 

LAFAYETTE ELECTRONICS, 
VICTORIAN SALES CENTRE 
ANO HEAD OFFICE, 

94 ST. KILDA RD., ST. KILDA, 
VIC., 3182. Phone 94 6036. 


N.I.C. INSTRUMENT CO., all branches 
throughout Australia. 

RAGE PRODUCTS, P.O. Box 206, 
Liverpool, N.S.W., 2170. 

THE SOUTH COAST COMMUNICA¬ 
TIONS CENTRE (A. W. McCoy), Bega, 
N.S.W., 2550. 

CUSTOM SCIENTIFIC ELECTRONICS 
PTY. LTD., 74-76 Annerley Rd., 
Woolloonbagga, Q,land, 4102. 


TRADE REPRESENTATIVES 

8.A.: Tyquln Distributors Pty. Ltd., 167 West Beach Road, Richmond. Phone 43 8153. 
W.A.: Athol M. Hill Pty. Ltd., 1000 Hey Street, Perth. Phone 21 7861. 


was via the link with the Casuarina police and 
then relayed to Darwin. 

From early Christmas evening a senior police 
officer was at the station to authenticate mes¬ 
sages. These officers gave much needed assist¬ 
ance in obtaining such things as petrol to keep 
the generator operating and a hand held hair 
drier to dry out equipment. This included the 
transceiver power supply, from which the filter 
capacitors had been removed and strung out¬ 
board to allow the moisture absorbent casings 
to dry out. 

Another link, established and manned by 
army personnel, operated between the college 
and the evacuation centre Darwin. This link was 
completely independent and did not tie in with 
the amateur and police link. The equipment 
was a type 25 set. 

Except for short periods while refuelling the 
generator and the re-assembling of the power 
supply, Garry’s Hallicrafter SR 150 was in con¬ 
tinuous operation for three days. On the evening 
of the 27th they received an FT 10IB, flown in 
by Owen Marshall, VK80M, in his private air¬ 
craft. Doug McArthur, VK8KK, also arrived 
about the same time. 

During that period the aerial system at the 
college had been upgraded to an inverted “V” 
dipole, with the apex about 5 metres above 
ground. Also a 7MHz dipole was made up by 
Wendy for use if it became necessary to operate 
on that band. 

Until the evening of Christman Day, when 
a duplicate-copy book was found, log sheets 
were used as message forms to the Casuarina 
Police Station. It appears certain that the records 
of the traffic handled during that period have 
been lost. Nor is it possible to recall many 
events. Due to the almost continuous operation, 
even keeping track of the days became a 
problem. 

After the station had been closed as an official 
emergency unit, inquiries were being received 
about stretcher cases, who had been evacuated, 
from relatives still in Darwin who were con¬ 
cerned about their wellbeing. Permission to 
handle this type of third party message was 
initially refused. But a telegram to the Postmas¬ 
ter-General repeated as information to the 
Prime Minister, reversed the situation. A reply 
authorising such traffic was received within 
twenty minutes. 

Conditions on 14MHz in Darwin during the 
period was good most of the time, especially 
from Queensland stations, and at times Mel¬ 
bourne. Maximum signal strength nearly all the 
time was received from VK8CW in Alice 
Springs. 

During the first day of operation the 14MHz 
net frequency was kept clear. By the end of 
the second day interest by the onlookers ap¬ 
peared to wane and interference on the channel 
increased considerably. 

During the first three days the amateurs 
operating the station were Garry VK2BNN, 
Trevor (Slim) VK8JT, and Wendy, VK2BYL. 
Wendy took turns operating during the quieter 
periods of the night. Maintenance, which was 
not without its problems, was by Garry Gibson 
and Nigel Muddle. The generator serviced by 
Joe Maidens, not only supplied power for the 
transceiver and VHF units, but also for make¬ 
shift coolrooms for food storage. At one period 
more than 100 adults and a number of small 
children were sheltering at the college waiting 
to be evacuated. 

Nigel Muddle had, just prior to Christmas, 
applied for an amateur licence but had not 
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IONOSPHERIC PREDICTIONS FOR MARCH 

Reproduced below are radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bands 
indicate periods when circuit is open. 375 
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SYDNEY 


received a reply. He and Garry had planned 
to start an amateur radio course at the college. 

Apart from the operations at the college at 
Casuarina, the first amateur to make contact 
from Darwin on Christmas morning was Bob 
Hooper, VK8RR operating mobile from Fanny 
Bay. This contact was with Harry Simpson, 
VK6HS at 0915 Darwin time. Details of the 
damage caused by the cyclone was passed by 
VK6HS to Perth Radio. 

Bob Hooper is manager of OTC station VID 
Darwin and was apparently endeavouring to 
make his way to the station at Parap. 

To further clarify the communication story, 
here are some details from Walter (Blue) Eas¬ 
terling, VK2ABL, of the staff of OTC Sydney. 

The OTC Darwin Coast Radio Station was 
relocated at Parap in 1948-1949, 7 kilometres 
from the city. There has always been a bad QRN 
(static) problem in Darwin and OTC had sited 
remote receivers at the DCA station at Lee 
Point, with a 160MHz link to Parap, and one 
at the PMG station on Cox Peninsula, linked 
through a microwave bearer to the Mitchell 
Street exchange in Darwin then by landline to 
Parap. There were also backup receivers at 
Parap. 

Like other masts in the Darwin area the masts 
at Parap did not survive the 200kMH winds. 
However the station building took very little 
damage, possibly due to being built close to 
the ground. Some water was forced through the 
windows and doors; but generally speaking the 
equipment was undamaged. The emergency 
diesel generator was also intact. All the staff 
houses were badly damaged and the staff with 
their families took shelter in the station building. 

The Lee Point and Cox Peninsula stations 
were wiped out. 

During the early hours of Christmas morning 
VID Darwin telexed Marine Operations Can¬ 
berra advising that the remote receivers were 
out of service. MOC then advised VIS Sydney. 
VIS telexed VID twice to discuss the situation. 
During the second telex the line went out. 

Shortly after this the Western Australian State 
Shipping Service vessel NYANDA/VMNA 
contacted VIS Sydney on 12MHz as it was 
entering Darwin Harbour. When it had berthed 
at the Stokes Hill wharf, two operators from 
OTC went aboard and about 1040 hours com¬ 
menced operations from the ship under the call 
sign VID2. 

At the Sydney end, OTC put into operation 
a 30kW transmitter and a rhombic antenna. The 
operators at both ends were experienced in 
commercial work and large blocks of official 
traffic were handled. This was telexed from VIS 
straight into Marine Operations Centre Can¬ 
berra where it was cleared to the various 
authorities. 

The circuit was maintained for five days 
continuously, except when the ship shifted to 
a paired radiophone frequency for calls to the 
PMG terminals at Sydney and Perth. 

OTC flew a trouble shooting party into Dar¬ 
win on Boxing Day; the Director of Adminis¬ 
tration, Tom Molloy, the Assistant Manager— 
r oastal Radio Services, Arch Barrie (VK2BH); 

. id three skilled riggers. In the meantime staff 
at Darwin were working hard to restore services, 
patch up two of the least damaged houses, care 
for their families, try to salvage personal effects 
and stand watches at VID2. 

By the evening of Boxing Day they had a 
small ship frequency (4136.3kHz) working from 
Parap, plus 500kHz and 2182kHz from the ship. 
Early the next day restoration of other circuits 
followed, even an RTTY link into Sydney. 

By Friday afternoon 27th December, 1974 the 
Darwin GPO was back in business on TRESS 
(Tape Reperforating & Switching System). Te¬ 
lephone and telex were restored to VID Parap 


on Saturday 28th. STD had been restored to 
some subscribers the previous day—a lady in 
Sydney telephoned a friend at Darwin Hospital 
on the Friday afternoon. 

In Darwin virtually every overhead line, elec¬ 
tricity and telecommunications, had been torn 
down and subscribers’ equipment destroyed or 
damaged. 

Many of the commercial operators working 
the VIS/VID circuit have held or hold amateur 
licences. Among these are VK8RR, VK2WL, 
VK2AOW, VK2BCV, VK2AFD (ex-G3PLQ). 
VK2ABL, ex-VK2AQO and ex-VK9RI. There 
are many more at the transmitting and receiving 
stations at Doonside, Bringelly and Perth. At 
all levels there was a fusion of commercial and 
amateur licensees working for the common 
good. 

Summarising the situation as it existed: Telex 
in operation until 0647 hours 25 December; 
possibly later in the town area. 

VMNA QSO with VIS at about 0645 hours; 
VID2 operated from VMNA from 1040 hours 
onward. 

There was commercial contact with Darwin, 
one way or another, almost without a break, 
and ready for traffic when it was eventually 
offered. 

The fact that commercial communication 
circuits were in operation, does not in any way 
lessen the praise and appreciation for the service 
amateurs provided during the emergency. In 
particular, that due to the operators and assis¬ 
tants at VK2BNN-P8/VK8JT Darwin, where 
operating and living conditions were primitive 
compared with those enjoyed by others who 
participated. 

In fact, one of the most significant aspects 
of the whole operation was that, within a few 
hours of the disaster, amateurs were able to 


establish and maintain a well organised, well 
disciplined net, covering all major population 
areas of the Australian continent. The extent 
to which it was used is less important than the 
fact that it was there—ready to be used! 

NOBEL PRIZE TO AMATEUR 

The 1974 Nobel Prize for Physics has been 
awarded to Professor Sir Martin Ryle, FRS, 
G3CY. The prize was shared jointly with Pro¬ 
fessor Antony Hewish which was awarded for 
their pioneering work in radio astronomy. Both 
men have worked together at the Cavendish 
Laboratory, Cambridge for 25 years. 

Professor Ryle has been Professor of Radio 
Astronomy at Cambridge since 1959, is director 
of the Mullard Radio Observatory, and is an 
Honorary Member of the Radio Society of 
Great Britain. 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim. why not undertake one 
of the Courses conducted by the Wireless 
Institute of Australia? Established in 1910 
to further the interests of Amateur Radio, the 
Institute is well qualified to assist you to your 
goal. Correspondence Courses are available 
at any time Personal classes commence in 
February each year 

For further information write to: 

THE COURSE SUPERVISOR. 
W.I.A. 

14 ATCHISON STREET, 

CROWS NEST. N.S.W. 2065 
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Shortwave 
Scene 


by Arthur Cushen, MBE 



Radio Sahara has been widely reported on its new frequency of 
1 1805kHz, making another country available to shortwave listeners. 


The transmission of Radio Sahara on 
11805kHz commences at 0758GMT with the 
interval signal and announcements in Spanish 
at 0800GMT. Following a short musical in¬ 
terlude, broadcasts in Arabic commence at 
0805GMT. Signals in Australia have been ob¬ 
served by Geoff Cosier, Robert Hanner and Bob 
Padula of Melbourne, who report good recep¬ 
tion, while John Mainland oi Wellington and 
the author are also enjoying similar conditions. 

Our first reception of Radio Sahara was on 
the medium-wave frequency of 656kHz (using 
50kW) and is heard in New Zealand around 
dawn. According to the verification, the station 
operated on 7230kHz with lOkW and 4626kHz 
with 5kW. This new signal on 11805kHz is of 
excellent quality and suggests a higher power. 

The schedule of the station in Spanish is 
0559-0800GMT, 1100-1900GMT, and 0100- 
0115GMT; and in Hassania and Arabic 0800- 
1100GMT and 1900-2100GMT. The station 
verifies reception with a letter and the address 
is: Radio Nacional de Espana, PO Box 106, 
Asiun, Sahara. 


SRI LANKA EUROPEAN SERVICE 

The Sri Lanka Broadcasting Corporation at 
Colombo is heard with a daily service to Europe 
in English from 1900-2000GMT. Reception has 
been excellent on 11800kHz, while two other 
frequencies, 15120 and 9720kHz, also carry the 
program. The transmission includes request 
music at 1900GMT and a news bulletin at 
1915GMT. 

According to announcements the station is 
keen to receive reception reports, and these 
should be sent to the European Service, English 
Department, Sri Lanka Broadcasting Corpora¬ 
tion, PO Box 1510, Colombo, Sri Lanka. 


ISRAEL’S NEW CHANNELS 

The Israel Broadcasting Authority has an¬ 
nounced that technical problems experienced 
with its new 300kW shortwave transmitters and 
aerial systems have been rectified and, con¬ 
sequently, some changes in frequencies and 
beaming will be made. Our own observations, 
supported by those of the BBC Monitoring 
Service, show that the English transmission at 
0500GMT is beamed to Western Europe and 
North America on 9815, 9009, 7395 and 
5900kHz. 

Other frequencies for these broadcasts are 
12025, 9625, 7125 and 6000kHz. The English 


Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Invercar¬ 
gill, NZ. All times are in GMT. Add 8 
hours for WAST, 10 hours for EAST, and 
12 hours for NZT. 


Service from 1130-1200GMT is now beamed 
to Australia and New Zealand on 15240kHz. 
This transmission is also on 21590, 17690, 15100 
and 9009kHz. The third English transmission 
at 2000GMT is beamed to Western Europe and 
North America on 9630, 7395 and 5900kHz and 
to Africa on 17690 and 9009kHz. Other fre¬ 
quencies which carry this broadcast are 12025, 
11643, 9815 and 9525kHz. 


RADIO SPECTRUM COURSE 

Radio Nederland this month is starting a new 
course in the DX Jukebox program in which 
listeners will be given information on various 
subjects covered in the radio spectrum. This 
series of 12 talks has been written by Jim Vas- 
tenhoud, of the technical staff of Radio Neder¬ 
land, who has compiled many interesting talks 
over the past few years. The text of the talks 
are being issued free to listeners who make 
application to DX Jukebox, PO Box 222, Hil- 
versum, Holland. 

The new course will cover the intricacies of 
the radio spectrum, the types of radio trans¬ 
mission, allocation of bands, satellite usage, the 
radio zones and seasons, and will take a look 
at the expected development of radio in the next 
decade. The DX Jukebox program is broadcast 
every Thursday at 0645GMT on 11730kHz and 
at 0815GMT on 9715kHz, as well as in all 
English transmissions broadcast on Thursday. 


FEBA ON 11740kHz 

Station FEBA in the Seychelles has been 
heard on the new frequency of 11740kHz to 
sign-off at 1800GMT. The transmission con¬ 
sisted of Gospel music and programs in African 
languages, with the interval signal played each 
thirty minutes. The interval signal, which is part 
of the hymn “What a Friend We Have In Jesus,” 
is played at 1800GMT followed by a short 
English announcement advising listeners that 
the station is changing frequency and listeners 
should retune to 11853kHz. During the closing 
announcement there is some interference from 
the Vatican Radio, which opens on 11740kHz 
at 1800GMT. The address of FEBA is PO Box 
234, Mahe, Seychelles. 


RECENT VERIFICATIONS 

COLOMBIA: A verification letter from Radio 
La Voz Del Cinaruco has been received by 
Hariy Weatherley of Melbourne. The call sign 
is HJLZ, and the station operates on 4865kHz 
with lkW. Verification was in the form of a 
letter from Garred Munoz Tello. According to 
the letter, the station is located on the boarder 
of Colombia and Venezuela and has an equal 
audience in both countries. The address is: Calle 
22, No 20-38, Arauca, Colombia. 


AFRICAN RECEPTION 

SWAZILAND: Swazi Music Radio has been 
heard on 4980kHz by Craig Tyson of Perth and 
Bryan Clark of Wellington, NZ, up to 
1900GMT. The signal is spoilt by some morse 
interference, but the program in English could 
be heard with commercials and jingles as well 
as popular music. 

ZAMBIA: Radio Lusaka has been heard on 
the new frequency of 4950kHz with an English 
announcement indicating that the broadcast is 
in the External Service. News was heard at 
1704GMT by both Bryan Clark and Craig 
Tyson. 

ANGOLA: Dene Lynneburg has reported in 
the New Zealand DX Times that Luanda has 
been heard on 7245kHz with a Portuguese sports 
commentary at 2225GMT. There is some inter¬ 
ference on this channel from Radio Free 
Europe. 


MEDIUM-WAVE NEWS 

BAHRAIN: The Bahrain Broadcasting Station 
is now on 615kHz, having moved from 610kHz. 
“Sunpot” reports that a new station, Radio 
Television Bahrain, is to commence operations 
on 570kHz from 0300-2100GMT, with broad¬ 
casts in Arabic, English, Farsi, Hindu and Urdu. 
AUSTRALIA: The latest repeater station of the 
ABC to come into operation is 8GO, Gove, 
Northern Territory. The new station transmits 
on 990kHz with a power of 500W, and uses 
an omnidirectional aerial. The station carries 
programs from 8DR Darwin, which are also 
relayed by 8AL Alice Springs, 8TC Tennant 
Creek, and 8KN Katherine. 

LISTENING BRIEFS 
EUROPE 

GERMANY: According to the BBC Monitoring 
Service, the experimental broadcasts of 
Deutsche Welle have been heard from 2030- 
2050GMT on 11905, 11795 and 9756kHz. These 
replace the scheduled transmissions in French 
to West Africa. 

FRANCE: Listeners are advised that “ORTF 
Paris” is no longer the slogan for the French 
radio on shortwave. English broadcasts from 
the station are now transmitted using the slogan 
“Radio France”. 


ASIA 

SRI LANKA: According to Rohert Chester of 
Adelaide, the Voice of America relay station 
at Colombo was noted with fair signals at 
1600GMT on 9625kHz with the news in English. 
This frequency is scheduled from 1530- 
1600GMT in Hindu and from 1600-1815GMT 
in English. 

PAKISTAN: Radio Pakistan has recently 
changed schedule for its English news bulletin, 
according to the BBC Monitoring service. The 
bulletin has been heard on 4975, 4060, 3885 and 
3400kHz on the new time of 1700GMT which 
replaces the old time of 1600GMT. 

AMERICAS 

FRENCH GUIANA: Cayenne is reported by 
“Tropical DX-ers” as opening on 3385kHz at 
0920GMT with the La Marseillaise and opening 
announcements in French. At 0930GMT, fol¬ 
lowing a time signal, the station relays a program 
from Paris. 

MARTINIQUE: Port de France has been heard 
in North America on 5995kHz. Reception was 
at 1140GMT when programs were in French, 
and was marred by interference from Radio 
Australia. $ 
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CORAL 


8" SPEAKER SYSTEM KIT 8SA-1 

35W, 3-way. 3-speaker system in kit form includes all speakers, crossovers, 
terminals, wire, screws, coral emblem for front of box. 


Th« feature* ea assembled in • designed cabinet are as follows: 
Features (8SA-1) 

Type of cabinet... 

Type of speaker. 

Input impedance. 

Crossover frequency. 

Frequency response.. 

Sensitivity. 

Capacity. .................. . 


.Closed type 

.. 3-way 3-speaker 

. 8 Ohms 

4,000 : 9,000 Hi 
... 70 • 20,000 Hi 

. 93 dB 

.35 W 


PRICE $30.00 PAIR 




10” SPEAKER SYSTEM KIT 10SA-1 

50W, 3-way, 3-speaker system in kit form includes all speakers, crossovers, 
terminals, wire, screws, coral emblem for front of box. 


The features as assambled in a designated cabinet are as follows: 
Features (10SA-1) 

Type of cebinet. 

Type of speeker. 

Input impedance. 

Crossover frequency. 

Frequency response. 

Sensitivity....... 

Capacity. 


.Closed type 

.. 3-way 3-spenker 

. 8 Ohms 

2.000 : 6,000 Hz 
40 - 20.000 Hi 

. 93 dB 

. 50 W 


PRICE $50.00 PAIR 


12" SPEAKER SYSTEM KIT 12SA-1 


60W, 3-way, 4-speaker system in kit form includes all speakers, crossovers, 
terminals, wire, screws, coral emblem for front of box. 


The feeturea as assembled in a designated cabinet are as follows: 
Features (12SA-1) 

Type of cabinet. 

Type of speaker. 

Input impedance. 

Crossover frequency. 

Frequency response. 

Sensitivity...” 

Capacity. 


.Closed type 

. 3-way 4-speaker 

. 8 Ohms 

. 1.000 : 10,000 Hi 

.30 * 20,000 Hi 

. 95 dB 

. 80 W 


PRICE $77.00 PAIR 





The kits are on display at our showroom, working in boxes. We stock the boxes already pre cut, drilled, 
etc, for all 3 kits at reasonable prices. Must be heard to be believed. All kits come with box sizes, wiring, 
diagrams, etc. 


PHILIPS HI FI SPEAKERS 


0180-T8.*8.00 es Tweeter 1" 

5060 SQ8 . *12.50 ea Squawker 6" 

8065-W8 . *12.00 ea 20w Woofer 8" 

10 100 W8 . *33.00 ea 40w Woofer 10" 

1265 W8 . *24.00 ea 30w Woofer 12" 

12100-W8 . *35 00 ea 40w Woofer 12" 


HITACHI TAPES 


C60 

1 off 

12 off 

24 off 

$1 60 

$1.47 

$1.33 

C90 

2.20 

2.00 

1.80 

Cl 20 

2.85 

2.50 

2.25 

UDC46 

2 05 

1 95 

1.85 

UDC60 

2.35 

2.14 

1 93 

UDC90 

3.15 

2.84 

2.56 

UDC120 

4.35 

3.92 

3.53 


COMPLETE MAIL ORDER SERVICE 

All goods available at competitive prices. 

Please write or ring for a quote . . . allow a sufficient amount to cover freight when ordering. 


PHONE: 747 2931 


€bgc Clettrix 


34A BURWOOO RD. 
BURWOOD 2134 
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NEW RH (Radio House) 
RANGE OF MULTIMETERS 


MODEL RH-20 $20.00 

Packing ft Postage $1.00. 

20,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 

Specifications: 

DC Volts: 0.25. 2.5. 10, 50. 250, 1000. 
AC Volts: 10. 50. 250. 500. 1000. 

DC Current, 50uA, 25mA. 250mA. 
Resistance: 7K. 700K. 7M. 

Decibels: —10. -1-22 (at AC/10V) 

+ 20. +36 (at AC/50V). Upper frequen¬ 
cy limit 7KHZ. 

Batteries: Two 1.5V dry cells. 

Complete with test leads 


MODEL RH-80 $22.00 

Packing ft Postage $1.00. 

20.000 Ohms per volt DC. 
10.000 Ohms per volt AC. 

Specifications: 

DC Volts: 0.5. 2.5. 10. 50. 250. 500. 1000. 

AC Volts: 10. 50. 250. 500. 1000. 
DC Current: 50uA. 5mA, 50mA. 500mA. 
Resistance: 5K. 50K. 500K, 5M. 
Decibels: —10dB + 62dB. 
Accuracy: DC 3pc. 
AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, size AA, 
"Eveready” 915. 


MODEL RH-60 $29.00 

Packing ft Postage $1.00 

50,000 ohms per Volt DC. 

10.000 Ohms per Volt AC 

Specifications: 

DC Volts; 0.25. 2.5. 10. 50. 250. 500. 
1000 

AC Volts 10. 50. 250. 500. 1000 
DC Current: 25uA. 5mA. 50mA. 500mA 
Resistance: 10K, 100K. 1M. 10M. 
Decibels: —10 +62dB. 

Accuracy: DC +3 pc.. AC +4 p.c. (of full 
scale). 

Batteries: Two 1.5V dry cells. Overload 
protected. 


ELECTRIC 

CAR 

FAN 

Latest model electric car 
fan, which plugs into the 
cigarette lighter on your 
car; has 4" blades. The 
base acts as a suction cap 
to fix it to your dash; also 
bracket for mounting on 
wooden base. Available 
for 6 volt and 12 volt cars. 
Specify the voltage 
required when ordering. 

Packed and posted $4.75. 
Complete with wire & 
slug. 

Order now, limited stocks. 


“HANDYMAN” RH-150 $14.75 


CHECKED PACKED ft POSTED 

$15.50 


Pocket size 3!4” x 4W x 1 Va Instruction 
sheet and circuit. 


SPECIFICATIONS: 

DC Volts: 2 5, 10. 50. 250. 1000. 10.000 
ohms per volt 
AC Volts: 10. 50. 250, 500. 1000. DC 
Current: .1. 25. 250mA.Resistance: 
20K and 2M. Decibels: —20dB. 

+ 62dB. 0.7KHz 
Capacitance: 0001. 01. .0025, 25uF. 


MODEL RH-160 $37.50 


Packing & Postage $1.50 

30,000 ohms per volt DC 
10,000 ohms per volt AC 


SIGNAL TRACER/INJECTOR. MODEL SE-360. 


SPECIFICATIONS 

Gain: 60 dB. 

Attenuation Factor: 0-20-40-60 dB. 

Input Impedance: Over 75K ohms. 

Output Impedance: Ext. Speaker 8 ohms. 
Output: 600 ohms unbalanced. 

Meter: VU 200uA. 

Speaker: 2-’A” dynamic. 

Power Supply: Dry Cell BL006 P 9V x 1. 
Size: 150 (5-13/16) x 85 (3-11/32) x 
52mm (2-1/64”). 

Weight: Approx. 500gs (1.10 Lbs.). 
(SE-360 Injector portion) 

Frequency: Approx. 1 KHz square wave 
form. 

Output Level: Max. 5V (0-5V continuously 
variable). • 

Note: Each unit supplied with test leads 
(Test prod x 1 and test clip x 1). 


$35.00. Packing & Postage 

$ 1.00 


Specifications 

DC Volts: 0.3, 3, 12, 60, 300, 600, 
(30,000 /V), 3000 (3,333 /V. 

AC Volts: 6, 30, 120, 300, 600, 1200 
(10,000 /V) 

DC Current: 0.3mA, 6mA, 60mA, 
600mA, 12A, 30A 
Resistance: 6k, 600k, 6M, 60M 
Accuracy: DC ±3%, AC =t (of full scale) 
Batteries: 1.5V (UM-3) x 1; 15V(BL-W10) 
x 1 


RADIO HOUSE PTY. LTD. 

306-308 PITT STREET 61 3832 26-2817 760 GEORGE STREET SYDNEY. 211-0171 
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INFORMATION CENTRE 


FRAME BUZZ: I have problems which must 
be shared by many of your readers in the major 
cities. I live a couple of miles from the Mt 
Dandenong television transmitters which serve 
Melbourne. During transmission time my stereo 
system is invaded by a strong buzz-hum which 
makes listening, especially via headphones, 
rather trying. Is there anything I can do about 
this? (M. E. Kalorama, Vic.) 

$ Maybe; maybe not, M. E. First of all, you 
must try to work out where the frame buzz is 
getting in. If it is via the mains, a line filter 
may help. If it is being induced through the 
speaker leads (and this is quite probable in the 
“shock area” of a high power transmitter) a 
filter at this end should be used. You may need 
both. A line filter was described in the June 
1971 issue (File No 2/LF/4), while a toroid filter 
for speaker lines was described in the June 1974 
issue (File No 2/LF/7). 

PLAYMASTER 136: Help! I’m at my wits end 
trying to find out why only one channel of my 
Playmaster 136 amplifier is working for all 
sources. I’ve checked for defective elements and 
wiring but with no luck. The funny thing is that 
all the biasing agrees with the mentioned value, 
with an error of plus or minus 2V in all cases. 

The trouble is that I can’t use the right chan¬ 
nel. Whenever I try to balance the two channels, 
I get distortion from the right channel. The 
sound coming through this channel is sort of 
very high pitched. The bass or treble controls 
have no effect over it. 

Incidentally, why do you choose the first 
Monday of every month to place EA on sale? 
Isn’t that a bit too much trying to keep readers 
• in suspense? (C. S., Leederville, WA.) 

$ First of all, we point out that it is possible 
to reverse the collector and emitter of silicon 
transistors in a circuit and still come up with 
the correct DC voltage measurements although 
the circuit will have very little gain. So make 
very sure that all transistors are connected cor¬ 
rectly. Having done this, it is reasonably easy 
to localise the fault by swapping the outputs 


of the two volume control sections. This will 
tell you whether the fault lies in the tone control 
or power amplifier. The most likely cause of 
the fault is an open-circuit coupling capacitor. 

On the question of publication date, this is 
largely determined by the printer and publisher, 
not the editor. And it seems better to publish 
on the first Monday of the month rather than 
six weeks early, as some motoring magazines 
do. After all, news is news, if you haven’t read 
it yet. 

REPLACEMENT TRANSISTORS: Since the 
silicon output transistors AY 8171/AY 9171 are 
so much more robust than the germanium AD 
161/AD 162, I wonder whether they could be 
used as replacement transistors for the 10 plus 
10 amplifier (April 1969), without extensive 
circuit changes. I expect that there is still a large 
number of 10 plus 10 amplifiers in use, oc¬ 
casionally blowing the output transistors. While 
the use of silicon output transistors would not 
modernise the amplifier, it would make it more 
robust. (P. L.; Merigandau, Qld.) 

$ While we agree that the silicon transistors 
are more robust than the germanium output 
transistors in the 10 plus 10 amplifier, the much 
wider frequency response of the silicon transis¬ 
tors is very likely to make the amplifier unstable 
without changes being made. In addition, the 
biasing and quiescent current stabilising net¬ 
work would probably have to be changed if 
silicon transistors were used. 

RADIO CONTROL: I like reading your maga¬ 
zine and wish to congratulate you on the micro¬ 
computer. How about combining your know¬ 
ledge of digitals with your background of radio 
and come up with a radio control unit for model 
lanes and boats. I am certain this project would 
e welcomed by many readers. (G. W. Bondi, 
NSW.) 

® We agree, G. W.—such a project would be 
popular. We cannot promise anything, but we 
will keep the idea “in the melting pot’’ should 
the opportunity arise. 


If you are unable to complete an "Elec¬ 
tronics Australia" project because you 
missed out on your regular issue, we can 
usually provide emergency assistance on the 
following basis; 

PHOTOSTAT COPIES; $2 per project, or 
$2 per part where a project spreads over 
multiple issues. Requests can be handled 
more speedily if projects are positively iden¬ 
tified, and if not accompanied by technical 
queries. 

METALWORK DYELINES: Available for 
most projects at $2 each, showing dimen¬ 
sions, holes, cutouts, etc., but no wiring 
details. 

PRINTED BOARD PATTERNS: Actual size 
dyeline transparencies: $2 each. Specify 
positive or negative. We do not sell PC 
boards. 

REPLIES BY POST: Limited to advice con¬ 
cerning projects published within the past 
2 years. Charge $2. We cannot provide 
lengthy answers, undertake special research 
or discuss design changes. 


BACK NUMBERS: Only as available. Within 
last 6 months, face value. 7-12 months, 
add 5c surcharge; 1 3 months or older, add 
10c surcharge. Post and packing 60c per 
issue extra. 

OTHER QUERIES: Technical queries outside 
the scope of "Replies by Post" may be 
submitted without fee, for reply in the 
magazine, at the discretion of the Editor. 
COMMERCIAL, SURPLUS EQUIPMENT: 
No information can be supplied. 
COMPONENTS: We do not deal in elec¬ 
tronic components. Prices, specifications, 
etc., should be sought from advertisers or 
agents. 

REMITTANCES: Must be negotiable in 
Australia and made payable to "Electronics 
Australia". Where the exact charge may be 
in doubt, we recommend submitting an 
open cheque endorsed with a suitable limi¬ 
tation. 

ADDRESS: All requests to the Assistant 
Editor, "Electronics Australia", Box 163, 
Beaconsfield, 2014. 


FANTASTIC SALE 

All New Guaranteed 
Money Back if not satisfied 


DIGITAL I.C.'s 
7400—40c ea. 

7410—40c ea. 

7420—40c ea. 

7430—40c ea. 

7440—40c ea. 

AUDIO AMP I.C.'s 
incl. Cct. 

PA234 IwR.M.S. 

-$ 1.20 

TAA621 4w R.M.S 


DIODES 

EM402-10for $1.20 
OA91-10for $1.20 
1N914-10for $1.40 

TRANSISTORS 

BC108 (PLASTIC) 

— 10 for $ 2 

LINEAR I.C.'s 
709 (D I P )—80c ea. 
741 (D.I P.)—85c ea. 


SUPER BARGAIN PACKS. All assorted 
mixed packs at incredible value: — 
RESISTORS: Mostly Viw, 1w, 5%, 
10%—100 for 90c. 

POLYESTER CAPS: All 10%, 1 60v, 270v, 
400v—100 for $3. 

ELECTROLYTICS: Top Qual Pigtails—25 
for $2. 

CERAMIC CAPS: Low volt, and high 
volt.—50 for $ 1. 

TANTALUMS: All miniature—20 for $2. 

POWER RESISTORS: 3w-7w, 5%, 

10%—25 for $2. 

POTENTIOMETERS: Incl. dual, switch, 
single Tab Pots (NO JUNK)-10 for $3.50. 
Post and Pack 30c or extra for heavier 
parcels. 


MICRONICS 

P.0. Box 175, Randwick. 2031 


Montreal (Hong Kong) 
Electronics Centre Ltd. 

P.0. Box K-790 Hong Kong 
Cable Address: "TRISTARSM0N" 

We are the handling export department for 
a wide range of Electronic items which 
include the following: 

1. AM Radios 

2. AM/FM Radios 

3. AM/FM Cassette-Radios 

4. Electronic Calculators 

5. Electronic Digital Clocks 

6. Intercoms x 

7. Electronic Project Kits 

If you are interested in any of the above 
items, please write to us whence we will 
furnish you with more details. 

Mail-Order-Service 
would also be welcome. 
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OUR NEW MINIATURE RECEIVER — 

FANTASTIC ... YES ... THE FERRANTI 
ZN414 l/C.. .REQUIRES ONLY 3 PARTS 
TO MAKE A COMPLETE RECEIVER 
WITH AGC . . . WRITE FOR DETAILS 


MAJOR STOCKISTS OF AIL GENERAL RADIO t ELECTRONIC COMPONENT PARIS - TOO NAME IT - WE ML QUOTE 

Valves - Transistors - Zener & Power Diodes - Semi-Conductors - Diacs - Triacs - S.C.R.'s — I / C's. Speakers 

- Microphones - Coils — IFT's. Transformers — Inst Cases - Metalwork. Players & Changers — Meters — Relays — 
Condensers - Resistors - Bezels — Styli - Cartridges - Recording Tape - Probes - Instruments - Potentiometers 

- Crystals - Ferrite Beads - Cores - Baiuns - Terminals -Co-Axial Plugs & Sockets - Multi Connectors - Printed 
Circuit Boards — Copper Winding Wire — Etc. — Etc. 




POPULAR KITS - TOP QUALITY - LOWEST PRICES 


AUDIO 

1 Direct Reading A.F. 
Gen. 

2 SQ Wave Gen 10Hz- 
1MH2. 

3 Solid State A F. Gen. 

4 Additive Freq Meter. 

5 A.F. Tone Burst Gen. 

6 Laboratory Solid State 
A.F. Gen. 

7 Scaler Divider Unit 

8 Crystal Freq Cali 
brator. 

9 Direct Reading A.F. 
Meter (0 200KHZ — 
10MV 2V). 

10 High Performance A.F. 
Gen. 

11 White Noise Gen. 

12 — 

13 — 

14 — 

AUTOMOTIVE UNITS 

15 Tacho & Dwell Angle for 
Service Stations 

16 Dwell Extender Unit. 

17 Solid State — CDl 

18 All Electronic ignition 
System. 

19 Windscreen Vari Wiper. 

20 Tacho & Dwell Unit. 

21 Brake Light Warning 

22 Emergency Flasho-. 

23 High Efficiency 
Flasher 

24 Solid State Volt Reg 

25 Car Theft Alarm 
Svstem. 

26 ignition Analyser 8i 
Tachometer Unit. 

27 Strobe Adaptor for 
ignition Analyser. 

28 Car Burglar Alarm. 

29 — 


BATTERY CHARGERS 

30 6 VOlt — 1 Amp. 

31 12 volt — 1 Amp. 

32 Automatic H Duty. 

33 1 14 Volt — 4 Amp 

34 1973 Automatic Unit. 

35 Constant Current Unit. 

36 — 

37 - 

CONVERTERS — IN 
VERTERS 

38 12 VDC 300 600V 100W 

39 12 VDC 240 VAC 20W 

40 12 VDC 240 VAC 50W 

41 24 VDC 300 VDC 140W 

42 24 VDC 800 VDC 160W. 

43 — 

44 — 

C R O. UNITS 

45 1963 3" Calibrated 

46 1966 3" C R.O 

47 1968 3" Audio C R.O 
48C.RO E lectronic 

Switch. 

49 C R O. Wideband 
P Amp 

50 C.R.O Calibrator. 

51 - 

52 — 


INTRUDER WARNING 
SYSTEM 

53 Electronic Thief Trap. 

54 infrared Alarm System. 

55 Simple Burglar Alarm. 

56 Light Beam Relay. 

57 Car Burglar Alarm. 

MULTIMETERS & V.O.M. 

58 Protected D C. Multi 
meter. 

59 Meterless Voltmeter. 

60 Wide Range Voltmeter. 

61 F.E.T. D C 

62 1966 V.T.V.M. 

63 1968 Solid State V.O.M. 

64 1973 Digital V.O.M. (1). 

65. 1973 Digital V.O.M (2). 

66 High Linearity A C. 
Millivoltmeter. 

67 — 

68 — 

PHOTOGRAPHIC UNITS 

69 50 Day Delay Timer. 

70 Regulated Enlarger 
Line. 

71 Slave Flash unit. 

72 Sound Triggered Flash. 

73 Solid State Timer. 

74 Auto Trigger For Time 
Lapse Movies 

75 — 

76 — 

REGULATED POWER 
SUPPLIES 

77 Laboratory Type 30 1 
Unit. 

78 Laboratory Type Dual 
Power Supply. 

79 Serviceman's Power 
Supply. 

80 Solid State H.V Unit. 

81 IC Variable Supply 
Unit. 

82 1972 IC Unit (E / T). 

83 Simple 5V 1A Unit 

84 Simple 3 6V 3.5A Unit. 

85 S C Proof 0 30 VDC at 

1A. - 

86 Reg 0 30VDC at 3A O / L 
Protected. 

87 Variable Reg 12V 05A 

88 Reg O Load & S C 
Protection 60 VDC at 2A 
(1973) — EA 

89 — 

90 — 

R.F. INSTRUMENTS 

91 Solid State Test Osc. 

92 Signal Injector & R / C 
Bridge 

93 Solid State Dip Osc. 

94 "Q" Meter. 

95 Laser unit. 

96 Digital Freq Meter 
200KHZ 

97 Digital Freq Meter 
70MHz 

98 IF Alignment Osc. 

99 27MHz Field Strength 
Meter. 

100 lOOKHz Crystal Cal. 

101 1MHz Crystal Cal. 

102 Solid State Dip Osc. 

103 V.H F Dip OSC. 

104 V.H.F Powermatch. 


105 V.H.F. F/S Detector. 

106 S.W.R Reflectometer. 

107 R.F. Impedance Bridge. 

108 Signal Injector. 

109 1972 FET Dipper. 

110 Digital Freq Meter. 

111 Simple Logic Probe. 

112 Frequency Counter & 
DVM Adaptor. 

113 Improved Logic Probe. 

114 Digital Logic Trainer. 

115 Digital Scaler / 
Preamp. 

116 Digital Pulser Probe 

117 Antenna Noise Bridge 

118 Solid State Signal 
Tracer. 

119 1973 Signal Injector. 

120 Silicon Diode Sweep 
Gen. 

TRAIN CONTROL UNITS 

124 Model Control 1967. 

125 Model Control with 
Simulated inertia. 

126 Hi Power unit 1968 

127 Power Supply Unit. 

128 SCR PUT Unit 1971. 

129 SCR PUT Unit with 
Simulated Inertia 1971. 

130 Electronic Steam 
Whistle. 

131 Electronic Chuffer. 

TV INSTRUMENTS 

134 Silicon Diode Sweep 
Gen. 

135 Silicon Diode Noise Gen. 

136 Transistor Pattern Gen 

137 TV Synch & Pattern 
Gen. 

VOLTAGE CURRENT 
CONTROL UNITS 

142 Auto Light Control. 

143 Bright Dim Unit 1971. 

144 S.C.R Speed Controller 

145 Fluorescent light 
Dimmer 

146 Autodim Triac 6 Amp. 

147 Vari Light 1973 

148 Stage, etc. Autodimmer 
2KW. 

149 Auto Dimmer 4 & 6KW 

RECEIVERS — TRANS 
MITTERS — CON¬ 
VERTERS 

153 3 Band 2 Valve 

154 3 Band 3 Valve 

155 1967 All Wave 2. 

156 1967 All Wave 3 

157 1967 All Wave 4 

158 1967 All Wave 5 

159 1967 All Wave 6 

160 1967 All wave 7. 

161 Solid State FET 3 B C 

162 solid state FET 3b W 

163 240 Communications 
RX 

164 27 MHz Radio Control 
RX 

165 All Wave IC2. 

166 Fremodyne 4 1970. 

167 Fremodyne 4 1970 
R.F Section Only. 

168 110 Communications 
RX 

169 160 Communications RX. 


170 3 Band Preselector. 

171 Radio Control Line RX. 

172 Deltahet MK2 Solid. 
State Communications 
RX 

173 interstate 1 Transistor. 
Receiver. 

174 Crystal Locked H.F. 
RX 

175 E A 130 Receiver 

176 E.A. 138 Tuner 
Receiver. 

177 Ferranti IC Receiver. 

178 Ferranti IC Rec/Arnp. 

179 7 Transistor Rec. 

180 — 

181 — 

TRANSMITTERS 

182 52MHz AM 

183 52MHz Handset. 

184 144MHz Handset. 
CONVERTERS 

187 MOSFET 52MHZ. 

188 2 6 MHz. 

189 6 19 MHZ. 

190 V.H.F 

191 Crystal Lucked HF & 
VHF. 

AMPLIFIERS PREAMPS 
& CONTROL UNITS 
MONAURAL 

194 Mullard 3 3 

195 Modular 5 10 & 25 Watt. 

STEREO 

196 1972 PM 129 3 Watt. 

197 Philips Twin 10 10W. 

198 PM 10 + 10W 

199 PM 128 1970. 

200 PM 132 1971. 

201 ETI 425 Amp & 
Preamp. 

202 ETI 425 Complete 
System. 

203 ETI 416 Amp 

204 PM 136 Amp 1972. 

205 PM 137 Amp 1973 

GUITAR UNITS 

209 P M 125 SOW 

210 E T 100 100W 

211 P M 134 21W 

212 P M 138 20W 

213 Modular 200W 
714 Reverb Unit. 

215 Waa Waa Unit. 

216 Fuzz Box 

PUBLIC ADDRESS UNITS 

219 Loud Hailer Unit. 

220 P A. Amp & Mixer. 

221 P M 135 12W. 

222 Modular 25W 

223 Modular 50W 

CONTROL UNITS 

225 P M 112. 

226 P M 120. 

227 P M 127. 

MIXER UNITS 

229 FET 4 Channel. 

230 ETI Master Mixer 

231 Simple 3 Channel. 

TUNER UNITS 

232 P M 122 

233 P M 123. 

234 P M 138 

235 Simple B C 


PREAMPLIFIERS 

237 Silicon Mono. 

238 Silicon Stereo. 

239 FET Mono. 

240 Dynamic Mic Mono. 

241 Dynamic Mic Stereo 

242 P ■' M 115 Stereo. 

243 — 

MISCELLANEOUS KITS 

244 Geiger Counter. 

245 Direct Reading Im 
pedance Meter 

246 — 

247 Electronic 
Anemometer. 

248 Simple Proximity 
Alarm. 

249 Pipe & Wiring Locator. 

250 Resonance Meter 

251 Electric Fence. 

252 Metronome Ace Beat. 

253 Transistor Test Set. 

254 E lectronic Ther 
mometer. 

255 Flasher Unit. 

256 Lie Detector 

257 Metal Locator. 

258 Stroboscope Unit. 

259 Electronic Canary. 

260 240V Lamp Flasher. 

261 Electronic Siren. 

262 Probe Capacitance 
Meter. 

263 Moisture Alarm. 

264 AC Line Filter. 

265 Proximity Switch. 

266 Silicon Probe Electronic 
Thermometer. 

267 Transistor FET 
Tester 

268 Touch Alarm. 

269 Intercomm Unit. 

270 Light Operated Switch. 

271 Audio Visual 
Metronome. 

272 Capacitance Leakage 
Checker. 

273 Audio Continuity 
Checker. 

274 Bongo Drums. 

275 Simple Metal Locator. 

276 Keyless Orgar 

277 Musicolour. 

278 Stereo H Phone. 
Adapter 

279 Attack Decay Unit 

280 Tape Recorder Vox 
Relay. 

281 Tape Slide Syn 
chroniser. 

282 Tape Actuated Relay. 

283 Auto Drums. 

284 IC Vol Compressor. 

285 Audio Attenuator 

286 Thermocouple Meter. 

287 Door Monitor 

288 Earth "R” Meter. 

289 Shorted Turns Tester. 

290 Zenor Diode Tester. 

291 Morse Code Osc. 

292 Simple Electronic 
Organ 

293 Pollution & Gas 
Analyser. 

294 Universal H Phone 
Adaptor. 

295 Super Stereo ETI 410 

296 "Q" Multiplier. 


PHONE 

662-3506 


E |\ ft F (SALES) 

■ W PTY. LTD 

118 LONSDALE STREET, MELBOURNE 3000 


PHONE 
662 3506 
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INFORMATION CENTRE 


TEMPERATURE CONTROL: Could you 
please advise if you have ever published any 
circuits or projects for a precision temperature 
control unit using IC’s. I wish to control the 
temperature of an oven using lkW elements 
around 38 degrees plus or minus 0.25 degrees. 
I have written to other magazines, but my letters 
remain unanswered. (J. R., Nhill, Vic). 

® We doubt whether we can be of much help, 
J. R. Our multi-purpose Sensor Switch (July 
1974, File No 3/MS/48) will do this type of 
job using a thermistor, but we don’t rate your 
chances of obtaining such a tolerance very high. 


Playmaster 145 mixer . . 

Twelve eight-way edge connectors with 
mounting brackets are required. We used 
a type kindly supplied by McMurdo 
(Australia) Pty Ltd, with part number 
1333-11-17. These have one closed and 
one open mounting bracket. The closed 
mounting bracket (i.e., not slotted like the 
individual connectors) functions as a po¬ 
larising key for the PC board inserted into 
it. 

Refer to page 47 in the February article 
on the mixer and look at the photograph 
of the internal layout. This clearly shows 
the edge connectors with one closed and 
one open mounting bracket. Mount all the 
edge connectors in the same way, as shown 
in the photograph. 

Screws, nuts and washers or pop-rivets 
and washers may be used to secure the 


NO ADDRESS: We have to hand a letter from 
Mr A. Poluga requesting transparencies for the 
Playmaster 132 amplifier, with a remittance of 
50c. However, no address is supplied. If Mr 
Poluga would write to us with his address and 
a further $1.50 (the charge for this service is 
now $2) we will send him the material requested. 

MURPHY’S LAW: Enclosed is a rough copy 
of Murphy’s Laws, as so often referred to in 
your magazine. I thought you might like to 
publish them. (N. T. Heady, Qld.) 

$ Thank you N. T. and it certainly appears 
that you have conducted considerable research 
into this matter. We will certainly keep them 
in mind for publication—perhaps in an April 
issue! 


. from p41 

edge-connector brackets to the mother 
board before soldering. If pop-rivets are 
used, take care not to crack the board 
when they are applied, especially when 
close to the edge. 

Assuming that only four muting PC 
boards are required, as in the prototype, 
the space for the additional four edge 
connectors may be left vacant. In their 
place, 4.7uF tantalum or aluminium PC 
electrolytic capacitors are installed as 
shown on the mother board diagram. 

As with the mixer board, all connections 
to the mother board are made via suitable 
PC stakes. 

In the final article on the mixer, we shall 
complete the details of construction and 
setting up, and also publish the complete 
parts list. $ 



For fine detail work 
—a hands free 


The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $18.00 

STC 721 


MCmSGHIBt 

For further information send this coupon today: 
rSTOTT TECHNICAL SERVICES MEA 27%' 

J (Division of Stott's 

J Technical Correspondence College Pty. Ltd.) 

i 159 Flinders Lane, Melbourne, Vic., 3000 

J Please send me full information on the 3-D Magna-Sighter. J 
I I understand that ncrSales Representative will call. 

■ Name.■ 

J Address.| 

i.Postcode.i 



ELECTRONIC COMPONENTS DIVISION OF 
JOHN CARR b COMPANY PTY LTD. 


405 SUSSEX STREET 
SYDNEY 2000 

P.O. BOX K39, HAYMARKET 
211-5077 211-5077 


A professional system at a 
domestic price 

ETI 427 GRAPHIC EQUALISER 



Features: 

e 9 filters at octave intervals in each of two 
channels. 

e Level control for each channel, 
e ±13dB range on each filter, 
e Input voltage up to 3 volts, 
e Output voltage up to 2 volts at less than .1 % 
distortion. 

e Frequency response 1.5Hz to 30KHz. 

Comes with all coils prewound and a 
choice of either a timber cabinet or an 
attractive Mariviplate cover making this 
kit ideal for professional P.A. or domestic 
Hi-Fi use. Complete kit (with Marvuplate 
cover) $96.00 P&P$3.00 


ETI 422 STEREO AMPLIFIER 



High power — 50w RMS per 
channel less than .2% distortion. 
Complete Kit only $118.00 

P8-P $3.00 


ETI 420 4-CHANNEL AMPLIFIER 



features 15watts per channel with 
SQdecoding. Complete kit $129.00 

P&P $2.50 


ETI 423 ADD ON DECODER AMP 



adapt your stereo to full 4 channel 
SQ operation $65.00 P&P $2.00 
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Designed to provide reliable, high¬ 
speed and long life operation, OKI 
series MRD and URD relays are 
employed in a wide variety of 
applications including transistor, 
integrated circuit, general purpose 
control, telephone and telegraph 
switching and data processing 
equipment circuitry. 

OKI relays are extremely small and 
lightweight, highly sensitive and of 
magnetically shielded construction to 
enable close proximity mounting with 
each other without interaction. 

A wide range of packages are 
available: all are shock, vibration and 
humidity resistant. Series URD are 
miniaturised versions of the MRD and 
include a 14 pin DIL package. They 
are particularly suitable for switching 
circuits with high output/input ratios. 
OKI relays incorporate miniature reed 
insert switches and coil assemblies. 
Switch contacts employed in the range 
are of rhodium or gold diffused material 
for maximum reliability and life. 
Comprehensive literature is available 
on request to the Professional 
Components Division. 

Plessey Australia Pty. Limited 
Components Division 
Box 2, P.0. Villawood, N.S.W. 2163 
Telephone: 72 0133 Telex: 20384 

Melb: Zephyr Products Pty. Ltd. 56 7231 
Adel: K. D. Fisher & Co. 223 6294 
Perth: H. J. McQuillan Pty. Ltd. 68 7111 
N.Z.: Henderson (N.Z.) 64 189 




plessey 

AC98/R1 


INTRODUCING VICOM INTERNATIONAL 

COMMUNICATIONS SPECIALISTS! 


Some amateur gear 

* ICOM IC22A 2M FM Mobile transceiver, 
complete 3 chs $210 

ICOM IC21A 2M FM base station, complete 3 chs 
$298 

FT101B 160/80 mx transceiver $585 
FT220 2M SSB transceiver $480 
KEN KP-202 2M hand-held $150 
TRIO TS-520 HF transceiver $520 
Multi7 2M FM Mobile $210 

and for the listener . . . 

TRIO QR-666 all band communications receiver 
170 KHz to 30 MHz - $275; kit $230 
LISTENER - 1 antenna 3-30MHz $14.90. 


also: 

* TEST EQUIPMENT 

* HAM ANTENNAE 

* WHIPS 

* QUALITY CO-AX SWITCHES 

* BALUNS 

* FREQUENCY COUNTERS 

* POWER SUPPLIES 

* DIGITAL CLOCKS 

* DIGITAL VFO'S 

IN FACT, ANYTHING 
FROM DC TO DAYLIGHT! 


* NEW MODEL 



INTERNATIONAL 

PTY. LIMITED 


Head Office: 139 Auburn Road, Auburn, Vic, 3123 
Phone: 82-5398. Open Saturdays. 
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Marketplace 



FOR SALE 


DIGITAL CLOCK CHIPS FOR SALE: MM5311 28 pin BCD 6 digit 
mux $19.90; MM5312 24 pin Ipps BCD 4 digit mux $13 90; 
MM5313 28 pin Ipps BCD 6 digit mux $15.90; MM5314 24 
pin 6 digit mux $ 1 7.90; MM5316 40 pin alarm 6 dig $ 1 7 90 
Worldwide Electronics, P 0. Box 308. Hornsby 2077. 


FANTASTIC VALUE untested and ungraded transistors or diodes, 
genuine offer. Ideal for tradesmen, hobbyists & experimenters 
alike. Packs of 160 for $2 00 plus 50c P&P. Interstate orders 
add 10c stamp duty. "Transistors” 22 Mitchell Ave, Boronia 
3155. 


COMPONENT RESOURCES: A wide range of local and imported 
parts available at low prices. For an obligation-free quote send 
a detailed list of requirements to Box 143 PO Camperdown NSW 
2050. 


BARGAINS FOR MARCH ONLY. BZX79 series zeners (400mW) 
5.1V. 6.8V, 7.5V, 9.1V, 12V All 27c each Resistors 1/2W 
5% carbon film 25c for 10 mixed. 22c for 10 of one value 
P&P 60c. ECM INDUSTRIES. Box 309. Hawthorn. Vic. 3122. 


COLOUR TV Chrominance panels 8in x 9in man. surplus $3 50 
IF s 30c 2N3055 90c. 0C25 80c BD131/2 $2 pr. AD161 2 
$1 80 pr. 10Waudio amp $6.50. Surtran, Box317GPO Sydney 
2001 . 

COLOUR PICTURE TUBES. 14in. 20m 24in. 26m New 90 degree 

rectangular. For details: TELESERVICE. 842 Canning Hwy, Apple- 
cross. 6153. 


RECHARGEABLE ELECTRIC TORCH, plug in mains. $5.50. P&P 
50c ACE Co, Box 24, Elizabeth. 5112. 


PHILIPS DOUBLE BEAM OSCILLOSCOPE model PM3110 with 
2 sets probes Cost $900. take $765. 02 93 3630. 


FANTASTIC SALE of Op. amps. Digital I.C.’s Diodes. Transistors, 
etc. All new. guaranteed Money Back if not satisfied. 

OP. AMPS I.C.’a (D I P.) 709—80c, 741-85c. T.T.L. I.C. s (DIGI- 


DISPLAY ADVERTISEMENTS IN 
MARKETPLACE are available in sizes 
from a minimum of 6cm x 1 col rated 
at $45 per insertion. 

Other sizes are at card rates. 

CLASSIFIED RATES $1.50 per line 
per insertion payable in advance. 
Minimum two lines. 

CLOSING DATE is six weeks prior to 
the on-sale date. Issues are on-sale 
the first Monday of each month. 

ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, 
Box 162, Beaconsfield, 2014. 


"OXFORD" 

RADIO CHASSIS 

INSTRUMENT CASES 

ENGRAVED & PRINTED PANELS 

"MINI BOXES” (Aluminium) 

Speaker Cases 

Rack & Panels (To Order) 

Stainless Steel Work (To Order) 

Wardropo and Carroll 
Fa I) rica tio ns Pty L td 
Box330 Carinqbdh 2229 
Phone 525 5222 


TAL) at incredible prices, 7400. 7410. 7420. 7430. 7440-40c 
ea. AUDIO AMP I.C. incl. Cct Diagram PA234 1wR.M.S.-$1.20. 
TAA621 4w R M S.-$2.75. DIODES EM402-10 for $1.20. 
0A91-10 for $1.20, 1N914-10 for $1 40. TRANSISTORS— 
BC108 (Plastic package)-10 for $2. BC179, BCl 57-7 for $2. 
AC127—4 for $2, AD161/162 Mtchd Pr.-$2, SE1010-6 for 
$2. DG14 Damper Diode for TV-90c, 2N3730-$1. SLIDER 
POTS single 250k/A-35c ea . stereo 5K/A-70c ea. ELEC¬ 
TROLYTES TOP QUAL PIGTAILS. 25uf/450v. 50uf/300v. 
60uf/300v, 100uf/200v, 2000uf/25v-3 for $2. 16uf/450v. 
32uf/300v. 200uf/70v. 1000uf/18v-4 for $2. 10uf/500v/ 
50uf/l25v—6 for $2, l000uf/6 5v-5 for $2. 2uf/40v-l0 
for $1. 10uf/65v—10 for $1.50. 40uf/70v-10 for $2. 2uf/ 
300-10 for $3. 500uf/25v—10 for $2.50. TUNING GAP. 
MINIATURE-2 for $1.30. Large 2 gang-$ 1.25. 3 gang $1.75 
Slide Switch (18 pin)—4 for $1. Trimmers (0-220pf)—10 for 
$1.50. COPPER CLAD Board 6" x 9"-4 for $2, 6" x 12"-3 
for $2. 

SUPER BARGAIN PACKS. IDEAL FOR SERVICEMAN OR HOB¬ 
BYIST. TRANSISTORS: NEW, BRANDED, POPULAR pnp and npn 
Germanium types (Mixed)—10 for $2. POWER RESISTORS 
3w-7w, 5%. 10%. Top Qual. (Mixed)-25 for $2. RESISTORS 
Fresh Stock (Mixed) Mostly 5%. 10%. V5w. 1w-100 for 90c. 
POLYESTER CAPS. Top Qual 160v. 270v. 400v. 10% Tol. 
(Mixed)—100 for $3.25. POTS—Dual, single, switch and Tab 
pots (No Rubbish)—20 for $3.50. PRESET POTS: Mixed excel 
quality-10 for $1. CERAMIC DISC CAPS, mixed-50 for $1 
(incl. high voltage) ELECTROLYTIC CAPS mixed-25 for $2 
STYROSEAL CAPS-25 asstd for $ 1 TANTALUM CAPS-AII mini, 
mixed—20 for $2 (No junk). ZENER DIODES—mixed 1w—10 
for $3.50, mixed 10w-10 for $6. SILICON Double Diodes (20v. 
30ma) TD772, ideal for making up AND” Gates—20 for $1 
TAG STRIPS—mixed—50 for $2. COILS—Miniature Coils Osc 
I F. mixed, unmarked-20 for $ 1.50. POLYESTER GREENCAPS, 
10%, 1uf/200v—10 for $2.50 Post and Pack 30c or extra for 
heavy parcels. MICRONICS, P.O. Box 175, Randwick, N S W. 
2031. _ 


WANTED 

VOLTAGE DOUBLING CIRCUIT for 12V to 24V DC (car 
battery) for car amplifier. 14 Centre Rd. Springvale. 3171. 


MANUAL for National high frequency receiver type 
NC-2-40D. Boyce. Box 6. Kallangur. Brisbane. 4503. 


UNITED TRADE SALES 
PTY LTD 

280 LONSDALE STREET. 
MELBOURNE, 3000 
TELEPHONE: 663 3815 

THIS MONTH'S SPECIAL 

LM 3065 TELEVISION SOUND SYSTEM. 

Monolithic I.C. including 3 IF limiting stages FM 
detecior, electronic volume control, audio ampli¬ 
fier driver and temperature stable regulated 
power supply. Only $5 each incl. circuit post paid. 
COMPUTER TAPE Va" Diameter on 10V 3 " reels in 
plastic boxes. SI each P / P $1. 

COMPUTER BOARDS. Approx. 10 transistors. 
Plus 30 Diodes and resistors on each board. All 
components have long leads. 6 boards for $6. Plus 
$1 P / P. 

COMPUTER RELAYS. Silver wire type. 4 sets 
changeover contacts. Size 2V 3 " x 1" x >/ 3 ". 
Complete with socket. 50c each P / P 20c. 

As above, but with latching coil assembly. 75c each 
P/ P 20c. 

CASSETTE TAPE HEADS. Mono. 300 ohms. $1.50 
each P / P 15c. 

CRYSTAL FILTERS. 10.7 MHZ 10 KHZ Band 
width. $5 each P / P 30c. 

Sk TRANSISTOR RADIO SWITCHED POTS. 

40c each P / P 15c. 

TRANSISTOR RADIO TUNING GANGS. 50c each 
P/ P 15c. 

9 TRANSISTOR RADIO CHASSIS. Brand new, 
complete with all components in working order. 
Less speaker and cabinet. $2.50 each. P / P 40c. As 
above but including speaker, $3 each. P / P 40c. 
NBN TRANSISTORS Mixed pack of 20 $2.00 
P/ P 20c. 

SANYO GRAM MOTORS 100 volt AC brand new 
50c ea. P / P 30c. 

SPEAKERS: 

2'/*" diam. 22 ohm 50c ea. 

23/4" diam. 6 ohm 75c ea. 

3V 2 “ diam. 8 ohm $1.50 ea. 

Pi P 25c each. 

LM380 2 watt. Audio I / C output 8 ohms. Oper¬ 
ates fnom8-22 volts DC $2.90 each P/ P20c. 


SECRETS ENTRUSTED 
TO A FEW 



T HERE are some things that can 
not be generally told— things you 
ought to know. Great truths are dan¬ 
gerous to some—but factors for per - 
sonal power and accomplishment in 
the hands of those who understand 
them. Behind the tales of the miracles 
and mysteries of the ancients, lie cen¬ 
turies of their secret probing into na¬ 
ture’s laws—their amazing discoveries 
of the hidden processes of man s mind t 
and the mastery of life's problems. 
Once shrouded in mystery to avoid 
their destruction by mass fear and ig¬ 
norance, these facts remain a useful 
heritage for the thousands of men and 
women who privately use them in their 
homes today. 


THIS BOOK FREE 

The Rosicrucians (not a religious organiza¬ 
tion), an age-old brotherhood of learning, 
have preserved this secret wisdom in their 
archives for centuries. They now invite you 
to share the practical helpfulness of their 
teachings. Write today for a free copy of the 
book, *The Mastery of Life.” Within its 
pages may lie a new life of opportunity for 
you. Address: Scribe H.U.F. 

tte ROSICRUCIANS 

(AMORC) 

P.O. Box 66, Bcntlcigh, Vic., 3201, Australia 

|- SEND THIS COUPON -] 

| Scribe H.U.F. | 

, The ROSICRUCIANS (AMORC) 

J P.O. Box 66. Bentleigh. Vic., 3201, Australia 

J Pjcasc send me the free book. The Mastery of ! 

I Life, which explains how I may learn to use my I 

| faculties and powers of mind. | 

I Name. I 

l Address. I 

City.Zip.J 
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PLASTICS,WOOD 


Surface 

grinder 


Circular saw 


POST 

COUPON 

NOW! 


CONVERTS IN SECONDS TO: 


Milling 
Threading 
Tool grinding 
Wood turning Planing 


lO-IIM-l MINIATURE MACHINE SHOP 


SfacMri wthnat ftrtvm Th« basic uml performs 

• Pri lMdrt bill tear jpmtfie 1. Turnmf 

• II t#MIt starts 2. Oftttwt 

• Drtacbabta rotating Keadiloch 3 Killing 

• Kalarurt rtadv to-rvn 4. Surface grinding 

Ra«a and TV iiwrmH 5 TatH grinding 

• CaaNy caavartiMa tar Iba aarsws 


Postcode. [a 


Fret and 
jig saw 


ELLIOTT MACHINE TOOLS Pty Ltd. 

32 Barcoo St. East Roseville. NSW 2069 
Please forward literature on Emco Unimat 

NJamp 


| Address 



TELE-TENNIS 


THE POPULAR NEW ELECTRONIC 
GAME PLAYED ON THE TELEVISION 
SCREEN. AS DESCRIBED IN 
PRACTICAL WIRELESS. 


PLAY THE GAME THAT'S SWEEPING THE NATION. YOU'VE 
SEEN IT IN PUBS, CLUBS AND ARCADES. NOW YOU CAN 
PLAY IT IN THE COMFORT OF YOUR OWN HOME PLUGS 
INTO THE AERIAL OF YOUR VHF BLACK & WHITE OR 
COLOUR TELEVISION. DOES NOT INTERFERE WITH OTHER 
TV PROGRAMS. BUILT FROM 7 NEAT SUBSECTIONS. PUR¬ 
CHASE A COMPLETE KIT OR SUB-SECTION AT A TIME. WITH 
FULL INSTRUCTIONS. I 


Complete kit $99.50 + P&P 


AT LAST 

A PROFESSIONAL 
TYPE SOUND LEVEL 
METER 



Check stereo speaker sys¬ 
tems, Industrial noise, 
Group sound 

$69.00 + P&P 


N.C. 310 DELUXE 
TRANSCEIVER 


1 Watt 3 channel 
C.B. transceiver 
e With call 
system 

e External aerial 

Provision for ex¬ 
ternal speaker, 
aerial and power 
supply. $49.50. 
Post $1 extra. 




New VORTEX STEREO 
CASSETTE DECK 
AS USED IN EA P/M 144 

- $29.50 


WILLIS TRADING CO. 445 PE M B Va w y a st • 

PERTH GPO Box No X2217 WA 6001 21 7609 21 7600 


Circards: 

Due to heavy reader demand 
for Wireless World Circards, 
many parts of the series are 
now out of stock. As there 
are no immediate prospects 
of obtaining fresh stocks, we 
cannot accept new orders ex¬ 
cept for those parts listed 
below. 

Some of those listed are 
almost exhausted, so please 
indicate your second 
preference. 

Still available: 

No. 4 — AC Measurement 
No. 8 — Astable Circuits 
No. 9 — Optoelectronics 
No. 10 — Micropower 
Circuits 

No. 11 — Basic Logic 
Gates 


USED 

TESTED & GUARANTEED 



VENNER HORSTMANN 

$12 $12 



SANGAMO 
$ 15 


TIME SWITCHES 

240V 15 + 20 A CONTACTS 
PACK & POST $ 1.00 W.A. 

$ 1.50 Vic. & OLD. $ 1.20 

CLOCK DISPOSAL CO. 

P.O. Box 147 

LINDFIELD. N.S.W. 2070 
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SOCKET SPANNER SET 

32 piece metric brand new V 2 ", :*%" + 

’/ 4 " drive ratchet ext bar, T bar plug 
spanner etc in metal case only $ 5.95 
set. Post A 95c, B $1.10, C$1.25, C$ 1 . 35 . 

CIRCULAR SLIDE RULE 

3%in diameter. Will do the same work 
as the conventional slide rule. In¬ 
struction book included 

from $1.60 each 

P 81 P 20c. 

P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$26.00 

(2 TELEPHONE SETS) 

$1 cartage to rail. Freight payable at 
nearest attended railway station. 

ALTIMETERS 

Sensitive type ex Air-Force, made by 
Pioneer USA. $37.50. 

Post: A $1.50, B $1.60, C $1.95, D $2.75. 

TEN CHANNELS 

VHF TRANSCEIVER 

Types TR 1934 100-125 MHz and TR 1936 
125-150 MHz. 28 volt DC operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator. $ 33.00 l 

MINIATURE 

ELECTRIC MOTORS 

l'/a to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

75c each or 10 for $5 

P 8, p 20c ea. or 10 for 55c. 

AIRCRAFT CLOCKS 

Genuine Eight Day Jewelled move 
ment, sweep second hand and start of 
trip indicator. Dash mountings. Ideal 
for car rallys. 

$22.50 p 8, p $ 1 . 05 . 

"PLESSEY" 

Producermatic 2" professional end 
less cartridge replay machines 2 track 
stereo with third cue track for 
machine coontrol (auto stop etc ). 600 - 

OHM line level outputs. 240V AC 
operation. All silicone transistors 7V a 
I.P.S. 19" rack mounting. 60Hz (240V) 
Model $65; 50Hz (240V) Model $90. 
Ideal for tape idents, background 
music, etc. $1 cartage to rail. Freight 
payable at nearest attended railway - 
station. 

TELEPHONE WIRE 

1 mile twin(2 miles) genuine ex-Army 

Don 8 perfect condition $35 per drum 
$1 cartage to rail freight payable at 
destination. 

PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam¬ 
ped, as new $29.50 P & P $1.05. 

MORSE KEYl MORSE KEY BUZZERS 

§1.40 $4.25 

Post 20c. 1 Post 55c. 

HALF INCH RECORDING 
TAPE 

Top Grade 2400' on lO’/a" reels. Ideal 
Video Experimenting. Only $3 gQ 

P 8 . PA. $1.55, B $1.60 per reel. 

C. $1.95, D. $2.75. 

UNISELECTORS 

4 bank 25 position $4 each. 

P 8. P A. 70c, B. 85c, C. $1, D. $1.10. 

ADLER FREQUENCY 
METER 

1O0KHZ 20MHz $95 

4 DIGIT RELAY COUNTERS 

50 volt DC, suit slot car Lap counters, 
etc. 

$1.25 each. P 8. P 30c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7/ 16inch. 

ONLY $7.85 
Post 55c 


POSTAGE KEY: 

A: NSW. 

B: Vic, Qld. 

C: SA, NT, Tas, New Guinea, 
D: WA. 


NIFE CELLS 

1.2 Volt, fully charged, 4in x 3in x lin 4 
AH. 

SI.50 each 
P & P 30c. 


BC221 

Frequency Meters. 

$35.00 


HANDY SIGNAL INJECTOR 

Produces an Audio Signal in rich 
harmonics. Ideal for Sig Tracing in 
A.F., I.F., and R.F. circuits. Powered 
by 4 Penlight Batteries with On Off 
Switch and indicator lamp. Size l’/j" 
Diam. 5“ Long. Only 

$6.50 Post 55c 


P.M.G. TYPE KEY SWITCHES. 
45c P 8. P 20c 


TELESCOPES 
ZOOM FOCUSING 

25 X 30$19.95 — 40 X 40 $28.95 
50 X 50 S37.50, 60 X 60 $75.00 


807 

65N7GT 

5U4G 

EF50 

5Y3 

2x2 


VALVES 

BRAND NEW 

IN CARTONS 
S1.50CV850 
95C1H6G 
95C832 
75C6AG5 
SI.996X4 
75CVR64 
VT4C 

P8. P30c 


SI.50 
75c 
S5.00 
80C 
S1.00 
75c 
75c 


PARABOLIC REFLECTORS 
PYREX MIRROR 

36" dia. Ideal solar radio optical ex¬ 
perimenting also decorating purposes. 
S37.50 Sorry shop sales only. 


RADAR TRANSCEIVER 

X BANDWITH KLYSTRON 

etc. $45.00 


5"CRO TUBE 

5 BPI S5.50 each. 

Post: A 85c, B SI.10, C SI.25, D SI.35. 


TELESCOPES 

60 magnification with a 
60mm coated objective lens. 
With tripod. 

$39.50 

As illustrated. 

P &PA. SI.55, B. $1.75, 
C. $2.25, D. $3.25. 


WALKIE TALKIES 

2-way radio, 7 transistor, PMG ap¬ 
proved. set of 2 only $48.50 

1 watt, ll transistor $130.00 set of 2. 

P & P A. SI.45, B. SI.60. C. $1.75, 

D. $1.85. 


SMALL COMPUTER 
PANELS 

3in x 2in containing 2 valves, qty of 
resistors, etc. 

ONLY 75C P & P 30c. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type DFC-4 240V 50 cycle 0- 
100KHZ $ 150 


IMPELLER PUMPS 

New gun metal body. Stainless Steel 
Shaft. Neoprene Impeller. Up to 15ft. 
Lift, suitable for almost any type of 
liquid. Self prining. Ideal boat bilge 
pump, sullage drains, etc. Approx size 
8" x 5" 

■Ms" $19.95 

W $22.75 

3/4" $27.50 

P & P A. SI.45, B. $1,60, C. SI.75, D. $2. 


FREQUENCY METERS 

AN URM 32 A 120 KHz to 1000 MHz, 
with two 40V power supply, $125.00. 
$1.00 cartage to rail, freight payable at 
nearest attended railway station. 


CONDENSER LENS 

2V a in DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. P & P 20c. 


522 Transceivers 100 150M CS 

$35.00 


TELESCOPE 

30 x 30 $5.85. P 8 . P 55c. 

30 X 60 $34.50. P 8 . P A. $1.79, B. $2.20 
C. $2.40, D. $2.70. 

CHASSIS PUNCH SET 

Five sizes: s* inch, inch, 7 /e inch 1 
inch and lVfe inches. With taper 
reamer $17.95 

P&PA. $1.45, B $1.60, C. $1.75 
_ D.S1.85. _ 

SELSYN MOTORS 
MAGSLIP 

Md 11.$5.25 ea. 

No. 19 TWO-WAY RADIOS. 

Power supply, accessories, etc., $35. 

BINOCULARS 

PRISMATIC Coated Lenses. Brand 
new. Complete with case. 

7 x 35 Wide Angle. $35 50 

8 x 40 Wide Angle. $39.50 

J A X 50 A . * $31.50 

0 x 50 $32.50 

$33.65 

20x50 $37.95 

P & P A. $1.45, B. $1.60, C. $1.75, 

D. $1.85. 


3000 TYPE RELAYS 

P.M.G. 200Ohms — l'SOOOhm 
Coils$2.50each. PS. P30c. 


SPY TELESCOPES 

b x 17 mag size of a rifle cartridge 
extends to 8 ". Only $3.50 each, post 
55c. 


Cintel Oscillator and Electronic 
Counter, type 388. 

$250 


SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2.95. We 
haven't got time to sort them, so you 
reap the benefit. 

P 8 . P A. 60c, B. 85c, C. $1, D. $1.10. 


CONDENSER LENS 

1 Vain diam. l'/aFL. 50c each. 
P 8 , P 20c 



MULTIMETER 

A compact and handy tester for 
workshop or lab where quick circuit 
checks are required 
DC Voltage 5 2.5K (20,000 OHMS per 
volt) AC Voltage 10-1000V (10,000OH- 
MS per volt) DC Current 0-50 UA. 0 2.5 
MA, 0-250 MA. Resistance 0-6 Megoh 
ms Capacitance 100 UUF to IUF 
Decibels — 20 to plus 22 DB. Complete 
with instructions. 

Only $15.95 ea. Post $1.05. 


EX ABC RECORDING 
TAPES TOP BRANDS 

’A" x 1200' on 7" reels. $2 50 
1/4" x 2400' on 10V 2 " reels. $4 95 
PiPA. 72c, B. $1.05, C. $1.15, D. $1.30 


SOLENOIDS 

Plunger Type 12V 300MA. Suit electric 
camera control, miniature trains, 
radio, etc. 

$2.50 P 8 . P 20c 

200 MA 24 volt, Vein push movement. 
$2.50 P 8 . P 20c. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated 900x 
magnification. Complete with dissect¬ 
ing kit slides etc. 

P 8 . P A. $1.45, B. $1.60, _ 

C. $1.75, D. $1.85. $29.95 


TRANSCEIVERS 
Ex Army 

No 10 set, 38 to 55MHz with hand piece 
$22.50. Battery to suit $3.50 extra. 

No C42 set, 36 to 60 MHz complete with 
24V power supply, headphone, mic, 
leads etc $65.00. 

No C45 set, 23 to 38 MHz complete with 
mast, headphones, mic 24V power 
supply etc. $95.00. 

$ 1.00 cartage to rail, freight payable at 
nearest railway station. 


Crystal Earphone 75c P 81 P 20c 


Cassette head cleaners $1.50 P 8 . P 20c 


5" SPEAKERS 

€ OHMs 5 watts flush mounting with 
attractive bakelite cover plate 
mounting screws and 6 ft connecting 
wire $4.50 ea or two for $8.50. 

P 8 . P A. $1.02, B. $1.35, C. $1.45, D. 
$1.60. 


COMMUNICATIONS 

RECEIVER 

TCA R5223 Communications 
Receivers. These receivers don't 
cost as much as a R390 A or a 
RACAL but give you the op¬ 
portunity of having a unit with a 
similar performance at a fraction 
of the cost. Continuous tuning 
from 1.5 to 30.5 Mhz. bands. First 
conversion is crystal locked into a 
2.5 to 3.5 Mhz tunable second IF. 1 
uV sensitivity. Drift from switch 
on to fully warmed up less than 3 
Khz. Dial reset to less than 1 Khz. 
Calibration to within 3 Khz. 
(typically within 1 Khz.). 
Operation from 240V. 110V AC or 
24V DC with inbuilt power 
supplies. 19 inch rack mounting. 
Accepts coaxial 50 or 75 ohm 
antennas. Diversity operation 
possible IF output for panadap¬ 
tors etc. Complete with leads, 
headphones a bargain at $250.00 
Cartage to rail $1. Freight payable 
at nearest attended railway 
station. 


ALLIGATOR CUPS 

Sets of two with 14" connecting wire. 5 
sets for $ 1 . Post 24c. 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be con¬ 
verted to 1200 MHz. $17 


Cossor Double Beam Oscilloscope 1035 
Tested $150 


LOUD HAILER 

Battery operated, transistorised. In 
good used condition $27.50 Post A 70c, 
B 85c, C $1, D $1.25. 


Deitch Bros. / 

70 OXFORD STREET, SYDNEY 2Q10 


SORRY NO C O D. 
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ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 


GP91-1 MONO CRYSTAL Starao Compatible $6.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL 

Storoo Compatible. $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 



All cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 

AMPLION (A’ASIA) PTY. LTD. 


31 Majors Bay Rd., Concord, 
Sydney, NSW. Phone 73 1227 


LANTHUR ELECTRONICS 

69 Buchanan Avenue, North Balwyn. 3104. Victoria. P.0. Box 162. Ph. 85 4061 

BATTERY SAVER BASIC KITS 

Use instead of batteries m radios, tape recorder, record players, 
toys, instruments etc Consists of tapped transformer, bridge 
rectifier filter capacitor & circuit Will supply d c. voltages from 

6 to 15 

One amp size $8.50 

Plus pack & post 0.50 

Two amp size $13.50 

Plus pack & post. Vic 0.75 

Other states $1.50 

Excess postage will be refunded 

LAMP DIMMER KIT 

Will control incandescent lamps from fuU to out. Capacity up 
to 1000 watts Consists of triac. diac, pot. knob, ferrite rod 
inductor, caps, resistors & circuit $6.50 

Price includes postage 

PLASTIC CABINETS 

Suitable for above lamp dimmer & motor controller $1.35 

Price includes postage 

ELECTRIC MOTOR 

SPEED CONTROLLERS 

Complete ready to use Approved by SEC Suitable for any 
a.c./d.c. brush type motor, especially drills & other hand tools 
Controls speed down to stop without loss of torque 

Two amp size $15.75 

Ten amp size $25.00 

Price includes certified post. 

BATTERY CHARGER BASIC KIT 

Consists of transformer, bridge rectifier, ballast resistor & 
circuit 

For charging 1 2 volt batteries at 2 amps $8.50 

Plus pack & post Vic 0.75 

Other states $1.50 

Excess postage will be refunded 

MOTOR SPEED 
CONTROLLER KIT 

Controls speed down to stop without loss of torque Suitable 
for brush type a c./d.c motors only, especially drills & other 
hand tools Consists of triac. resistor, pot. knob, diodes. 3 
pm base and plug and circuit 

Three amp capacity $7.50 

Six amp capacity $8.00 

Ten amp. capacity $8.50 

Price includes postage 

STEEL BOXES 

Detachable top & bottom Grey hammertone finish Size—5 Vi" 
x 5Vi" x 4 Vi" One side has a 1%" and a Vi" hole Unused 
and suitable many uses 

Four for $3.95 including postage Good discounts for quantity 

AMMETERS 

Moving coil type 0/10 amps d.c 

Clear face 65 x 55 mm $4.50 

Price includes postage 


SUBSCRIPTION SERVICE 


* 


ELECTROniCS 

j Australia 


Subscription Rates 

$A12.00 per year 
posted anywhere in 
the world. 


Guarantee yourself a complete set of issues for your 
library with no copies missing. 

POST THIS COUPON TO: Subscription Department 
PO Box M204, Sydney Mail Exchange 2012. 


Name. 

Address. 

Enclosed is $.Start with 
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A supreme sound 
achievement. 


7 ® 7 

feme 70QM 


700T 

7000 


AM/FM STEREO TUNER 


STEREO CONTROL AMPLIFIER 


STEREO POWER AMPLIFIER 


A new Kenwood trio of high fidelity components which, in embodying everything for the 
very highest quality audio reproduction, sets new standards of audio excellence, and gives a 

new meaning to the phrase ‘the state of the art.’ 

Both the 700-C control amplifier and the 700-M power amplifier have ultra-stable balanced 
twin (positive and negative) power supply lines. Capacity is big enough to avoid ‘pull-down’ 
of voltage on even the largest peaks of output power. Several stages of differential 
amplification ensure stable low-distortion operation. Incredibly low distortion is a feature of 
the 700-T tuner, too. The crystal-oscillator synthesizer circuitry of the 700-T puts EVERY station 
AUTOMATICALLY at dead centre—even stations 100 kHz apart. Nothing less than the best 
is incorporated in Kenwood’s new top of the line 700 series. 



v: * Hi ' Ilk V l 

• * * W * v • 



the sound approach to quality 


^ KENWOOD 


Distributed by Jacoby. Mitchell Ltd. • Sydney 630 7400 • Adelaide 293 61 17 • Perth 81 4144 • Melbourne 41 7551 • Brisbane 52 8266 
Hobart 34 2666 • Launceston 31 5688 • Wollongong 84 8022 • Newcastle 61 4991 • Darwin 81 8133 Ring for location of your nearest Kenwood Sound Centre. 












Low distortion 

Excellent frequency response 
and all the power you need 


Unquestionably, the SU3500 from TECHNICS 
is one of the most eyebrow-raising stereo 
amplifiers on the market today. 

Elegant and functional design. 

The SU3500 houses all the latest advances 
in audio amplification starting with an ultra 
low distortion of 0.08% THD. 

Advanced Direct coupled differential 
OCL.CCT circuitry allow this unit to boast of 
a very wide frequency response and a 
power bandwidth of 5-70,000 Hz. 


A full 86 watts RMS output gives you all the 
power you need. 

The front panel houses controls such as 2 
tape monitor, 2 speaker systems, click stop 
tone controls, pre-set volume and tone 
defeat switch are just some of the 
advanced features. 

But don’t rely on mere words when you can 
experience one of the best sounding 
amplifiers. 


Visit your Technics dealer. 

There allow your ears and 
pocket to do the testing. 
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